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FOREWORD 


This  report  vu  prepared  by  the  Loekheed-California  Company,  Burbank, 
California,  for  the  Air  Force  Flight  Dynamics  Laboratory,  Wright-Patterson 
Air  Force  Base,  Ohio,  under  Contract  AF33( 65?) -111^3.  'lire  contract  vas  for 
"Redirection  and  Addition  of  Effort  to  the  Maintenance  of  Instrumentation 
and  Equipment  fer  Collection  of  High  Altitude  Clear  Air  Turbulence  Data" , 
Project  No.  ltf9>  Turbulence  research  1b  presently  being  conducted  by  the 
Air  Force  Flight  Dynamics  Laboratory  under  the  ALLCAT  Program,  ADP  682E. 

The  Loekheed-California  Company  report  number  is  LR  20771,  dated  10  July  1967. 
This  report  covers  work  conducted  from  12  February  1965  through  10  July  1967. 

Air  Force  Flight  Dynamics  Laboratory  management  responsibility  wsb  under  the 
ALLCAT  Program  Director,  Mr.  E.  Brazier,  with  Mr.  N,  V.  Loving  as  the 
Technical  Coordinator.  Initially  the  Air  Force  Project  Engineer  was 
Mr.  N.  V.  Loving;  Mr.  J.  P.  Boone  later  assumed  responsibility  for  the  Project. 
The  Loekheed-California  Company  Program  Manager  was  Mr.  C.  B.  Fabian  with 
Mr.  W.  M.  Crooks  as  the  Technical  Leader. 

All  HICAT  aircraft  operations  and  field  team  logistics  support  were  under  the 
direction  of  Lt  Col  J.  J.  King,  USAF,  Air  Force  Flight  Test  Center,  VSTOL 
Branch  Flight  Operations,  Edwards  Air  Forae  Base,  California. 

Special  acknowledgements  are  due  to  the  Nev  Zealand  Meteorological  Services  at 
Wellington  and  the  Chrlstahurch  personnel  who  developed  the  local  forecasts, 
and  in  Australia,  the  Australian  Bureau  of  Meteorology.  Particular  thankB  are 
due  Mr.  Anthony  Powell  of  the  Australian  Bureau  of  Meteorology  who  prepared 
the  high  altitude  forecasts  and  the  flight  planB,  and  to  Mr.  C.  K.  Rider 
of  the  BtruoturesDivision  of  the  Australian  Aeronautical  Research  Laboratories 
who  helped  analyze  the  meteorological  data  in  Australia. 

Acknowledgement  is  made  for  the  valuable  assistance  of  the  following  Loekheed- 
California  Company  personnel:  Mr.  R.  E.  Storey,  data  analysis;  Messrs. 

D.  W.  Thompson  and  P.  L.  Underwood,  field  team  operation;  Messrs.  R.  H.  Cook, 

H.  J.  Cail,  and  R.  C.  Quist,  instrumentation ;  Messrs.  R.  D.  Baker, 

E.  A.  Goulette,  and  P.  J.  Tersigni ,  data  processing;  Messrs.  0.  E.  Abrahms  and 
W.  W.  Hildreth,  meteorology;  and  Mr.  R.  P.  Boal,  editor. 

This  report  consists  of  three  volumes.  Volume  1  contains  the  main  body  of  the 
report  plus  Appendix  I,  HICAT  Test  Summary,  Appendix  II,  Instrumentation 
System,  Appendix  III,  Data  Processing,  and  Appendix  IV,  Derivation  of  Oust 
Velocity  Squat ions.  Voluroa  II  contain!  Appindin  Y,  HICAT  Flight  Tut  Log, 
Appendix  VI,  Time  Histories,  Appendix  VIZ,  Oust  Velocity  Power  Bpeetra,  and 
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Appendix  VIII,  Mathemabically  Defined  Oust  Velocity  Power  Spectral  Density 
Curves.  Volume  III  contains  Appendix  IX,  Flight  Descriptions  end  Flight 
Track  Maps  and  Appendix  X,  Meteorological  Data  Tables. 

This  technical  report  has  been  reviewed  and  iB  approved. 


<2.2*4: 


v!  C-*,  •* 

JAMES  C.  HORSLEY,  Ji//MaJor,  USAF 
Jhief ,  Experimental  Mechanics  Branch 


Structures  Division 


ABSTRACT 


Thla  report  describes  the  high  altitude  clear  air  turbulence  (HICAT) 
flight  Investigation  with  primary  emphasis  upon  the  results  achieved 
since  15  February  1965*  On  this  date  the  program  was  redirected  to 
utilize  a  new  digital  instrumentation  system  for  the  measurement  of 
CAT  in  the  wavelength  range  from  about  1QQ  feet  to  6Q,00Q  feet,  The 
program  effort  required  the  measurement  of  CAT  velocity  components  at 
altitudes  of  h5,000  to  70,000  feet  in  seven  geographic  areas. 
Instrumentation  carried  aboard  the  HICAT  aircraft ,  an  Air  Force  U-2 , 
consisted  of  a  PCM  System,  an  Inertial  Navigation  System,  aerodynamic 
and  aircraft  response  sensors  including  a  fixed  vane  gust  probe, 
oscillograph  recorder,  and  a  digital  magnetic  tape  recorder. 

The  program  objective  ie  to  determine  the  statistical  characteristics 
of  high  altitude  CAT  bo  as  to  improve  structural  design  criteria. 
Overall,  29.2  hours  of  high  altitude  OAT  were  located  and  reaorded  in 
flights  covering  over  256,000  miles  from  bav:*  in  California, 
Massachusetts,  Alaska,  Hawaii,  Puerto  Rico,  £*<w  Zealand,  and 
Australia.  Actual  vertioal,  lateral,  and  loi  Jtudinal  gust  velocity 
time  histories  have  been  calculated  from  the  measurements  and  used 
to  obtain  gust  veloaity  power  spectra.  Derived  equivalent  gust 
velocities  were  also  calculated  and  peak  counted.  Meteorological 
factors  were  considered  in  categorizing  and  correlating  data.  Time 
histories  and  power  spectra  are  found  in  Volume  II  of  this  report, 
while  meteorological  data  and  flight  track  maps  are  lnoluded  in 
Volume  III. 

Distribution  of  this  Abstract  io  unlimited. 
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APPENDIX  IX 

FLIGHT  DESCRIPTION  AND  FLIGHT  TRACK  MAPS 


GENERAL 

Flight  descriptions  and  flight  track  maps  are  presented  in  this  appendix  for  all 
IIICAT  search  flights  beginning  with  Test  3 9>  Similar  information  for  aborted 
flights,  ferry  flights,  and  other  non-search  flights  is  not  presented  because  of 
the  lack  of  substantiating  data. 

The  flight  descriptions  appear  opposite  the  track  maps  and  provide  a  summary  of 
the  meteorological  situation  on  the  day  of  the  flights  together  with  the  pilot's 
description  of  the  flights  as  determined  from  his  notes,  his  cloud  photographs, 
and  the  taped  record  of  his  debriefing. 

DETAILS  OF  TRACK  MAP  PREPARATION 

This  section  describes  the  base  maps  used  for  plotting  the  tracks,  the  informa¬ 
tion  on  each  track  map,  and  the  method  of  plotting  the  tracks  and  turbulence 
runs.  A  list  of  the  flights  which  were  plotted  from  distance/time  data  rather 
than  LN-3  (x,y)  measurements  is  also  included. 

A  base  map  was  made  for  each  operational  site,  using  USAF  Global  Navigation 
charts  (GNC)  except  for  the  Hawaiian  Islands,  for  which  a  USAF  Jet  Navigational 
chart  (JNC)  was  used.  Both  types  of  chart  are  based  on  a  Lambert  conformal 
conic  projection  with  standard  parallels.  The  scale  for  the  GN  charts  is 
1:5,000,000  and  for  the  JN  charts,  1:2,000,000.  A  blank  base  map  with  the  number 
of  the  particular  GNC  or  JNC  used  1b  presented  for  each  operational  base.  These 
maps  show  the  total  flight  area  for  each  operational  base  so  that  information 
obscured  or  excluded  on  individual  track  maps  may  be  observed.  For  the  GNC  base 
maps,  mountains  and  hills  are  represented  by  shading  with  elevations  above  sea 
level  given  for  appropriate  locations.  For  the  Hawaiian  Islands  (Hickam  AFB) , 
the  topography  is  shown  by  labeled  contour  lines .  Names  of  meteorological  report¬ 
ing  stations  have  been  underlined  on  all  maps.  For  the  northern  hemisphere,  these 
reporting  stations  are  usually  high-altitude  radiosonde  stations.  In  the  southern 
hemisphere,  rawinsonde  stations  have  also  been  included.  Crosses  on  the  maps 
represent  distances  in  the  north-south  direction  (parallel  to  longitude  lines) 
and  the  east-west  direction  (parallel  to  latitude  lines)  with  the  operational 
base  as  the  0-0  point.  For  the  GNC  maps,  the  grid  is  100  nautical  miles,  and 
for  Hawaii  the  grid  is  50  nautical  miles. 

A  complete  flight  track  map  includes  the  track  of  the  flight,  the  location  and 
duration  of  each  turbulence  patch  along  the  flight  track  with  the  reference 
test  number,  run  number,  test  date,  and  takeoff  and  landing  times  in  Greenwich 
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mean  time  (Z  time)  where  necessary  explanatory  notes.  The  run  numooiu  identify 
the  CAT  samples  and  correspond  to  those  used  elsewhere  in  this  report.  Turbulence 
runs  are  indicated  by  narrow  rectangles  along  the  flight  track.  Note  that  the 
date  of  each  flight  is  In  local  time.  In  the  western  hemisphere  the  local  time 
and  Z  time  are  usually  the  same  date.  However,  in  New  Zealand  and  Australia,  the 
takeoff  was  usually  the  preceding  day  in  Z  time  brn  the  landing  was  the  same  day 
in  Z  and  local  time. 

Most  of  the  flight  tracks  were  plotted  from  the  LN-3  navigation  information 
obtained  from  the  pilot  cards.  In  a  few  cases  flight  tracks  were  constructed 
from  the  information  recorded  on  the  debriefing  tape.  All 'available  informa¬ 
tion  from  pilot  and  LN-3  computer  output  (usually  only  the  x-y  location  of 
turbulence;  were  used  to  construct  the  flight  tracks .  The  pilot  card  informa¬ 
tion  usually  consisted  of  various  fixeB  identified  by  time,  x-y  position,  city 
names,  and  Vortac  stations.  The  flight  track  was  then  constructed  by  plotting 
all  available  location  points  and  connecting  the  points.  Turbulence  runs  were 
plotted  in  either  one  of  two  ways.  The  first  was  to  plot  the  start  and  end  x-y 
positions  of  the  run,  which  were  supplied  from  the  computer  output,  However,  in 
some  cases  and  for  a  variety  of  reasons,  the  x-y  positions  from  the  LN-3  were 
not  available,  and  a  distance-time  method  of  proportioning  appropriate  flight 
legB.  was  used.  From  the  editing  notes  of  the  oscillograph  record,  the  time  and 
duration  of  each  run  was  determined.  The  time  of  occurrence  was  then  located 
between  the  two  most  appropriate  time-loaation  fixes  from  the  pilot  notes.  The 
distance  between  the  two  points  was  then  divided  by  the  travel  time  between  the 
two  points  to  yield  an  approximate  average  speed  in  nautical  mileB  per  minuto 
relative  to  the  surface  distance  covered,  The  start  and  end  time  of  the  run  was 
then  proportioned  between  the  two  points. 

The  only  dimension  of  turbulence  measured  is  that  along  the  flight  track.  For 
some  of  the  tests ,  the  runs  were  clustered  together  bo  that  only  the  outline  of 
the  turbulent  area  could  be  meaningfully  displayed.  More  detailed  information 
about  run  locations  on  these  tests ,  is  contained  in  the  HICAT  teat  Summary  in 
Appendix  I,  Volume  I. 

One  slight  source  of  plotting  error  should  be  mentioned.  The  base  maps  have  a 
grid  system  of  x-y  relative  to  true  north-south  and  east-west  which  is  in  turn 
related  to  the  Lambert  conformal  conic  projection  UBed.  On  the  other  hand, 
the  LN-3  grid  system  of  x-y  in  polar  regions  is  not  exactly  a  true  north-south, 
east-weBt  system  at  a  large  distance  from  the  origin.  This  difference  is  small 
even  in  the  polar  regions  but  did  cause  an  error  in  constructing  track  map  grids 
for  the  Alaska  flights.  Here  at  UQO-500  nautical  mileB  east  or  west  of  Elmen- 
dorf  AFB  (0-0),  the  error  in  y  vas  about  1*0  miles.  All  Alaska  flights  have  been 
adjusted  to  account  for  the  difference  in  the  two  systems,  and  the  flight  tracks 
are  correct  relative  to  the  land  form  and  cultural  features  such  aB  towns,  etc. 

The  following  list  shows  which  chart,  Global  Navigation  chart  or  Jet  Navigation 
chart  (JNC)  was  UBed  for  each  base  map.  The  tests  liBteJ  are  those  for  which 
tracks  were  plotted  from  oscillograph  and  pilot  tiroes  because  LN-3  data  was 
unavailable. 
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EDWARDS  AFB ,  CALIFORNIA  (North  America,  ONC  2N) 

Tests  39 >  40 ,  4i.  LU,  L6,  50,  ns,  160 

HXCKAM  AFB,  HAWAII  (Hawaiian  Ialands  ,  JN-UlN) 

Teata  63,  65,  66,  67 ,  68,  69,  70,  71,  73,  74,  T5,  76,  77,  70 

CHRISTCHURCH  RAFB,  NEW  ZEALAND  (South  Paoific  Ocean,  ONC  2 IN) 
Testa  S6(R-T) 

LAVERTON  RAFB,  AUSTRALIA  (Australia,  ONC  14N) 

Testa  99,  109 

HAN8COM  FLD,  MASSACHUSETTS  (North  America,  ONC  2N) 

Testa  121,  122,  124,  130,  134,  136 

RAMEY  AFB,  PUERTO  RICO  (Caribbean  Sea,  ONC  9N) 

Tests  l4l,  lL6(R-9  and  R-10) 

ELMENDORF  AFB,  ALASKA  (North  Pacific!  Ocean  ONC  6n) 

Tests  173,  174,  175 
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Test  39 
16  Nov,  1965 
Edwards  APB,  Calif, 

FLIGHT  DESCRIPTION 


Meteorologioal  Summary. 

A  trough  aloft  off  the  California  ooaet  was  accompanied  by  a  southwesterly  jet 
stream  which  swept  up  over  California,  Nevada,  Utah,  and  on  eastward.  Maximum 
wind  speeds  were  130  knots  at  35,000  to  1+0,000  feet. 

Pilot  Report. 

Only  very  light  turbulence  was  found  within  the  altitude  range  1*6,000  to 
65,000  feet.  The  main  areas  and  altitudes  were  near  Lai  Vegas  at  52,000  feet, 
in  Utah  over  Provo  at  50,000  feet,  Just  west  of  Salt  Leke  City  at  55,000  feet, 
east  of  Battle  Mountain  at  50,000  feet,  and  near  Bakersfield  at  50,000  feet. 
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Test  40 
IT  Nov.  1965 
Edwards  APB,  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Bummary. 

A  trough  of  low  pressure  aloft  centered  off  the  coast  and  an  associated  south¬ 
westerly  Jet  stream  resulted  in  maximum  winds  of  120  knots  at  35,000  to  40,000 
feet  over  the  area  from  Southern  California  across  Nevada  and  Utah  to  Wyoming. 

Pilot  Report. 

Considerable  light  turbulence  was  found  throughout  the  route  at  various 
altitudes  ranging  from  49,000  to  65,000  feet.  The  first  was  encountered  at 
50,000  feet  near  Boulder,  Nevada,  and  was  very  intermittent.  About  IT  minutes 
of  intermittent  light  turbulence  was  encountered  in  Southern  Utah  near  Bryae 
Canyon  over  the  altitude  band-band  6l,000  to  63,000  feet,  Other  areuB  and 
altitudes  of  light  turbulence  Included  two  minutes  at  58,000  feet  over  central 
Utah,  three  minutes  at  52,500  feet  south  of  Provo,  nine  minutes  at  45,000  feet 
between  Provo  and  Salt  Lake  but  upon  climbing  above  46,000  feet,  the  turbulence 
ceased.  Near  Elko,  a  one  minute  patch  was  found  at  65,000  feet  and  a  two 
minute  patoh  waa  found  at  61,000  feet.  Another  small  patch  was  found  at 
53,500  feet  near  Battle  Mountain  and  about  4  minutes  of  light  turbulenae  was 
encountered  at  58,500  feet  Just  east  of  Reno.  Patohc-  of  one-minute  duration 
were  found  at  62,000  feet  over  the  Sierra  Nevada  west  of  Reno  and  at  49,000  and 
51,000  feet  over  the  Santa  Crux  Mountains  south  of  Ban  Francisoo.  The  last 
turbulence  encountered  was  for  two  minutes  at  53,000  feet  over  the  mountains 
east  of  Santa  Barbara.  Clouds  over  the  route  were  mostly  broken  to  overcast 
cirrus  with  tops  around  37 ,000  feet , 
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art-  .  t.  1 1  *» 

2  Deo.  1965 
Edwards  AFB,  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

A  strong  ridge  aloft  was  centered  Juat  off  the  California  coast.  A  westerly 
Jet  stream  with  maximum  winds  of  110  knots  over  northern  California  and  southern 
Oregon  turned  southward  upon  reaching  Nevada  and  plunged  southward  into  Arizona. 
There  vae  cold  sir  advection  taking  place  at  all  levels  above  200  mb 
(1*2,000  feet) . 

Pilot  Report. 

Only  very  light  tUrbulonae  Was  encountered  during  the  flight,  primarily  in  the 
following  areaB :  At  59,000  feet  over  the  aoastal  ranges  between  Oakland  and 
Ukiah,  at  52,000  feat  near  Lakeview,  Oregon,  and  at  60,000  feet  near  Redding, 
California.  The  weather  vae  clear  throughout  although  hasty  in  the  Lakeview 
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(Fecit  hh 
10  Feb.  1966 
Edwards  APB,  Calif. 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  strong  trough  aloft  van  oriented  northeast-southwest  from  the  Dakotas  to 
Ariaona  and  extreme  southeastern  California.  Northerly  jet  stream  on  the  west 
side  of  the  trough  aloft  over  California  turned  and  became  southwesterly  over 
southern  Arisona  and  New  Mexico.  Maximum  speed  in  the  Jet  over  southern 
California  Was  120  knots  at  30,000  feet. 

Pilot  Report. 

The  pilot  made  no  note  of  experiencing  any  turbulence  in  the  altitude  range 
50,000  to  67,000  feet.  However,  the  oscillograph  record  indicated  patches  of 

light  turbulence  oocurred  throughout  extreme  southeastern  California  and 
southwestern  Ariaona  coinciding  with  the  area  of  the  trough  aloft. 
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Test  50 
22  March  1906 
Edwards  AFB,  Calif. 

FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  trough  aloft  vaa  located  from  Montana  aouthvard  across  Colorado  to  New 
Mexico.  There  was  a  northwesterly  Jet  stream  behind  the  trough  from  Idaho 
across  Utah  to  Hew  Mexico,  Maximum  speed  in  the  Jet  was  115  knots  at  35,000 
feet  over  Utah.  There  was  a  considerable  temperature  change  along  the  Jet 
stream  at  heights  up  to  100  mb  in  the  Utah  area. 

Pilot  Report. 

Light  intermittent  turbulence  was  experienced  along  the  leg  from  Ogden 
to  Grand  Junction  and  also  while  crossing  southern  Utah  between  Grand  Junction 
and  Las  Vegas.  However,  the  altitude  of  the  turbulence  waB  not  specified. 
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51 

25  March  1965 
Edwards  AFB,  Calif, 


FLIGHT  DESCRIPTION 

Meteorologloal  Sumaary . 

At  the  surface,  preusurs  waa  lov  from  Kansas  southwestward  across  vest  Texan 
and  New  Mexico  down  into  Msxioo.  High  pressure  prevailed  off  the  Paoifio 
Coaet  and  over  the  Northern  Rookies.  There  vat  a  oloaed  low  aloft  up  to 
200  mb  over  Southern  California  and  Arieona.  The  jet  stream  vaa  displaced  far 
to  the  south  over  Mexico  and  extended  up  northeastward  across  New  Mexlao  and 
wast.  Taxes  with,  maxiisnan  winds  about  75  knots  at  42,000  fset.  Warm  air  adveo- 
tlon  waa  taking. place  at  all  altitudes'  up  to  at  least  50  mb  In  the  Arizona 
and  New  Mexido  area. 

Pilot  Report. ,■ 

The  pilot  reported  intermittent  light  turbulence  between  53,000  and  55,000  feet 
along  the  route  between  Ml  Paso  and  Albuquerque |  he  reported  a  little  light 
turbulence  at  63,000  f«et  In  tha  violnity  of  Winslow.  The  weather  wae  mostly 
clear  with  at  moat  only  scattered  cumulus  in  the  turbulence  areas.  There  was 
a  cirrus  overcast  in  western  Arisona  and  southeastern  California,  but  no 


turbulence  waa  noted  in  the  altitude  range  51,000  to  63,000  feet  in  this  area. 
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Teat  83 
31  ‘.torch  1966 
Edwards  AFB,  Calif. 


FLIOHT  DESCRIPTION 


Hetsorologioal  Summary, 

High  pressure  at  the  surface  was  centered  over  the  northern  Rooky  Mountain 
States.  A  ridge  aloft  over  California  extended  northward  into  Canada.  Flow 
aloft  was  mostly  northerly  over  the  flight  area,  with  north  to  northeasterly 
flow  up  to  1*0,000  to  1*5,000  feet  and  northwesterly  above.  Maximum  speeds  were 
around  75  knots  at  1*2 ,000  feet. 

Pilot  Report. 

Patches  of  very  light  turbulence  were  found  scattered  along  most  of  the  route. 
The  beet  was  located  at  55,000  feet  near  Tonopah  and  was  light  in  intensity. 

The  areas  and  altitudes  of  very  light  turbulence  included  about  five  minutes 
between  58,000  end  59,000  feet  on  tilimboUt,  between  62,000  and  64,000  feet  east 
of  Oila  Band,  at  64,000  feat  northeast  of  Tucson,  at  52,500  feet  neer 
Hanksvllle,  Utah,  at  67,000  feet  west  of  Milford,  Utah,  at  57,000  feet  about 
IOO  miles  sast  of  Tonopah,  and  at  52,000  fset  over  tbs  Sierra  Nevada  east  of 
Prssno.  The  weather  was  mostly  dear  throughout. 
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Teat  54 
1  April  1966 
Edward  APB)  aalir, 

PLIGHT  DESCRIPTION 

Meteorological  Summary. 

At  the  a ur fact,  a  oold  front  was  moving  eoutheaatward.  through  Washington  and 
Or agon ,  There  was  a  vaakanlng  high  prtsaurt  call  ovar  Idaho  and  Utah.  A  ridge 
aloft  ovar  California  and  Nevada  waa  aoaompanied  hy  mostly  north  and  northwesterly 
wind*  over  the  area  with  maximum  speeds  near  80  knots  over  Idaho,  Utah,  and 
Colorado t 

Pilot  Report, 

A  patch  of  light  turbulence  was  enaour.>tered  at  57 ,000  feet  near  Battle  Mountain , 
Nevada,  Another  was  found  at  6l ,000  feet  near  the  Utah-Idaho  border,  and  at 
64,000  feet  near  Qrand  donation,  A  patch  of  light  to  moderate  turbulence  waa 
encountered  at  54,000  feet  near  Prescott,  Arisona,  There  was  a  cirrus  ovar- 
aaet  In  northern  Utah  and  eouthern  Idsho,  but  otherwise  mostly  scattered  clouds 
were  observed, 
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Test  55 
5  April  1966 
Edvards  APB,  Calif . 


PLIGHT  DESCRIPTION 

Meteorological  Busmtary. 

High  pressure  covered  the  entire  mountain  states  with  a  ridge  aloft  over 
Nevada  and  northward  into  Washington.  A  northwesterly  flow  aloft  over 
eastern  Nevada,  Utah  and  Arisons  van  accompanied  by  maximum  winds  of  6o  to 
70  knots  at  40,000  to  1*5,000  feet. 

Pilot  Report. 

Not  amah  turbulence  van  found.  Only  one  five-minute  period  of  very  light 
intensity  at  66,000  feat  was  located  Just  south  of  Provo,  Utah.  The  weather 
was  clear  in  the  area. 
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Test  58 
15  April  1966 
Hickom  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  aunt:  -.ry . 

A  weak  high  pressure  ridge  vaa  situated  at  the  surface  and  aloft  over  the  area. 
The  stain  Jet  stream  was  located  well  to  the  north  of  the  islands;  maximum 
winds  over  the  islands  were  80  knots  at  40,000  feet.  Blight  warm  air  advectlon 
was  ooourring  across  the  area  upto  65,000  feet. 

Pilot  Report. 

No  significant  turbulence  was  found  other  than  Just  a  few  nibbles  of  very  very 
light  intensity  between  57,000  and  63,000  feet.  Otherwise  none  waB  found 
between  46,000  and  68,000  feet.  A  few  clouds  were  observed  over  the  water, 
but  there  was  considerable  strato-oumulua  around  the  islands  with  tops  at 
8000  feet.  The  only  high  clouds  were  located  well  to  the  north  of  the  islands. 
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FLIGHT  DESCRIPTION 


Hiakam  AFB,  Hawaii. 


Although  there  vu  a  week  preseure  gradient.  at  the  surface,  a  sharp  trough  existed 
aloft  over  the  area.  A  southwesterly  Jet  stream  over  Kilo  had  maximum  speeds  of 
170  knots  at  45 ,000  feet .  The  northwesterly  flow  behind  the  trough  line  had 
mob  lighter  winds,  generally  SO  to  60  knots  at  Lihue.  The  flight  plan  was 
designed  to  investigate  the  possibilitieli  of  turbulence  in  the  wind  shift 
and  trough  tone  as  well  as  within  the  Jet  stream  area;  and  to  Investigate  the 
Interval  60,000  to  70,000  feat  vhera  the  wind  speeda  decreased  markedly  and 
the  direotion  reverasd  to  easterly. 


Pilot  Report. 


Very  little  turbulenae  was  found  between  50,000  and  70,000  feet.  One  patch 
of  light  ohop  was  found  at  $2,000  feet  about  to  miles  northwest  of  Hilo  on 
about  the  north  coast  of  the  Island.  It  lasted  only  a  couple  of  minutes. 
Anothsr  patoh  of  light  turbulenae  was  found  at  6o  ,000  rest  20  miles  due 
south  of  Honolulu.  Photographs  show  cumulus  over  the  lslande  but  ohly 
scattered  alto-cumulus  over  the  open  ocean. 
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Test  60 
20  April  1966 
Hioktun  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Buasnary , 

Low  preelura  at  tha  aurfaoa  and  aloft  vaa  centered  to  the  northaaat  of  the 
ialan&a  and  a  trough  lina  a|oft  extending  southwestverd  aoroaa  la lands , 

Maximum  winds  vara  100  knota  at  42,000  feat  aaat  of  the  trough  In  the  Hilo  area 
and  70  knots  at  48,000  faat  vast  of  tha  trough  ovar  Kauai. 

Pilot  Report. 

Sane  light  turbulence  vaa  encountered  at  61,000  to  63,000  feet  between  OohU 
and  Molakei,  but  tha  main  area  of  turbulence  vaa  Just  to  the  south  of  Kauai  and 
Oahu  where  about  an  hour  of  continuous  light  turbulence  occurred  at  61,500  feet l 

there  vaa  none  at  65 ,000  foet .  The  tanperatura  increased  three  to  four  degrees 
Upon  ar taring  tha  turbulanoa  area.  Fever  olouds  were  observed  to  the  north  of 
the  Islands  than  to  the  south.  OloUd  photographs  show  mostly  broken  etrato** 
cumulus  over  tha  iilanda  and  scattered  alto-cumulus  and  cirro-cumulus  over  the 
water.  Soma  of  tha  cirro-oumulue  appears  to  be  arch-shaped  or  lenticular  and 
streaky,  suggesting  probable  wave  motion. 
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Test  61 
21  April  1966 
Hicham  AKB,  Hawaii 


FLIGHT  DESCRIPTION 

Mateorol&iloal  Summary. 

A  stationary  low  jressure  area  at  the  surface  and  aloft  persisted  to  the 
northeast  of  the  islands.  A  trough  line  aloft  extended  Bouthvestvard  toward 
the  Islands.  Maximum  winds  over  Hilo  were  TO  toots  at  1+0 ,000  feet.  The  fore¬ 
cast  called  for  probable  turbulence  in  the  trough  area  to  the  northeast  of  the 
Islands . 

Pilot  Report. 

Light  turbulence  van  found  in  the  forecast  area  about  250  miles  due  north  of 
Hilo.  It  oacurred  in  bands  in  the  sdtitude  range  5*+, 000  to  60,000  feet.  It 
vae  smooth  both  below  and  above.  The  pilot  thought  the  best  turbulence  was 
around  55.000  feet  and  flaw  the  prescribed  pattern  at  this  altitude.  The 
turbulence  was  light  (hot  over  O.lg)  and  intermittent  throughout  the  pattern. 
At  the  end  of  the  run,  the  pilot  again  checked  the  altitude  range  and  the 
turbulahoe  vta  atill  confined  between  5**,O00  to  60,000  feet.  There  were 
aaattered  clouds  below  mostly  cumulus  in  the  turbulence  area.  Borne  had  anvil 
tope  which  ware  bent  oyer  end  streaming  downwind. 


Appendix  IX 


Appendix  DC 


Test  62 
22  April  1966 
Hickam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  stationary  low  pressure  area  at  the  surface  was  centered  to  the  northeast  of 
the  Islands  at  coordinates  (350  nmi  N,  450  nmi  E).  A  trough  of  low  presure  at 
TOO  mt  (10,000  feet)  was  centered  over  the  islands,  but  at  greater  heights  the 
trough  tilted  eastward  and  coincided  with  the  surface  low  450  nmi  east  of 
Hiokam.  ,The  main  Jet  aloft  was  located  well  to  the  northeast  of  the  islands 
in  the  aiea  of  the  surface  low  and  trough  aloft.  Maximum  winds  over  the 
islands  w>ire  only  about  50  knots  at  45,000  feet. 

Pilot  Report. 

No  turbulence  of  consequence  was  found,  One  short  sudden  bump  (0-lg)  occurred 
at  55>90O  fiat j  otherwise  nothing  waa  found  within  the  altitude  range  48,000 
to  66,500  feet.  Clouds  below  were  mostly  scattered  to  broken  cumulus  with  a 
few  streaky  wavy  cirrus  wisps  above  the  cumulus  tops. 
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Test  63 
25  April  1966 
Hickam  APB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Summary . 

A  high  preiaui'e  area  at  the  surface  accompanied  by  a  weak  cold  frontal  system 
on  its  southern  boundary  was  located  about  300  miles  to  the  northwest  of  the 
Islands.  Tneye  was  a  generally  weak  flow  pattern  aloft  with  a  slight  ridge 
oyer  the  northvest  portion  of  the  islands  and  a  trough  to  the  south  of  Hawaii. 
Maximum  winds  were  55  knots  near  50,000  feet.  No  turbulence  was  predicted. 

Pilot  Report. 

It  was  as  smooth  rs  silk  in  the  area  to  the  north  of  the  islands.  Light 
turbulence  was  encountered  in  the  area  Just  northeast  of  Hilo  as  the  plane 
reached  an  altitude  of  62,000  feet,  so  the  pilot  decided  to  fly  a  pattern.  He 
noted  that  the  turbulence  was  quite  a  bit  greater ,  but  still  light ,  on  the 
southwest-northeast  leg  than  on  the  northwest-southeast  leg,  in  the  sense  that 
the  turbulence  was  more  intermittent  on  the  latter  leg.  The  latter  leg  was 
flown  about  on*  and  one-half  hours  after  the  first.  There  seemed  to  be  no 
altitude., thickness  to  the  turbulence.  Light  Intermittent  turbulence  occurred 
throughout  the  flight  to  the  immediate  west  of  the  big  island,  and  a  second 
pattern  was  made  in  an  area  of  continuous  light  turbulence  at  62,QQQ  feet  about 
90  miles  due  south  of  Oahu.  Cloud  photographs  show  strato-cumulus  below  the 
peaks  on  Hawaii  with  only  scattered  alto-cumulus  and  cirrus  over  the  water. 

In  the  ares  to  the  west  of  Hawaii  and  south  of  Oahu,  there  were  only  scattered 
ulto-cumulus  oriented  in  parallel  bands, 
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Test  64 
26  April  i960 
Hicks®  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summery. 

A  surfaoe  high  pressure  area  vaa  centered  900  nmi  to  the  north  of  the 
islands.  A  generally  weak  flow  pattern  prevailed  up  to  30,000  feet  above  which 
a  slight  trough  beoane  established  to  the  west  and  a  ridge  to  the  east  of  the 
islands;  maximum  winds  wore  about  50  knots  at  42,000  feet.  Not  much  turbulence 
was  predicted. 

Pilot  Report. 

There  was  no  turbulence  in  the  altitude  range  50,000  to  67,000  feet.  Only  a 
couple  of  ripples  of  turbulence  were  encountered  at  64,000  and  67,000  feet 
about  200  miles  south  and  east  of  Hilo.  Photographs  show  scattered  to  broken 
cumulus  in  the  area  southeast  of  Hilo. 
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Test  65 
27  April  1966 
Hiokara  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  flat  east-west  pressure  gradient  existed  at  the  surface  with  a  slight  trough 
•  *t  500  mb  and  upward;  maximum  winds  were  60  knots  at  '4of 000  feet.  The 
forecast  called  for  possible  t,1T,hulenoe  in  Hawaii  area  between  50,000  and 
60,000  feet  based  on  large  wind  direction  shear  and  decreasing  Bpeeda  within 
that  altitude  interval. 

Pilot  Report 

No  turbulence  waB  found  while  flying  from  Oahu  to  Hilo  and  to  a  point  250  milea 
south  of  Hilo.  Upon  returning  toward  Hilo,  a  few  nibbles  of  light  turbulence 
were  encountered  at  55,000  feet  beginning  just  south  of  Hawaii  and  continuing 
intermittently  across  to  the  north  aid*  of  the  island.  More  light  and 
intermittent  turbulence  was  found  in  the  seme  general  area  and  also  slightly 
to  the  eaat  of  Hawaii  during  the  two  subsequent  passes  through  the  area.  Only 
a  few  light  nibbles  were  found  at  61,000  feet  on  the  return  flight  to  the  went 
of  Havaii  and  south  of  Oahu.  It  was  mostly  clear  over  the  entire  route  except 
for  considerable  cirrus  far  south  of  Hawaii  and  the  usual  strato-cumulus 
around  the  edge  of  Hawaii. 


Appendix  DC 


Appendix  IX 


Teat  66 

28  April  1966 
Hlck&m  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

An  east  to  veat  pressure  gradient  continued  at  the  aurfaoe  with  a  trough  aloft 
from  900  mb  and  upward)  a  jet  stream  flowed  over  Hawaii  and  in  the  area  to 
the  aouth  of  the  ialand.  Maximum  winda  were  129  knots  at  40,000  feet.  Light 
turbulence  was  predicted  in  the  area  of  the  jet  stream  over  Hawaii  and  to  the 
south  at  altitudes  of  43*000  to  S3* 000  feet. 

Pilot  Report. 

No  turbulence  waB  encountered  over  Hawaii  on  the  northwest  to  southeast  log, 
but  a  few  ripples  of  light  turbulence  were  found  over  the  northeastern  part 
of  the  island,  Light  intermittent  turbulence  waB  encountered  at  several  alti¬ 
tudes  between  51,000  and  59>0°0  feet  in  the  area  up  to  250  miles  south  of 
Hawaii,  bUt  none  lasted  more  than  30  seconds  at  a  time.  IIo  turbulence  was 
found  above  60,000  feet.  Winds  at  51,000  feet  were  about  60  knots,  but 
deoreaaed  rapidly  above.  Photographs  show  scattered  cumulus  over  the  water 
and  the  usual  broken  strato-cumulus  around  the  edges  of  Hawaii. 
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Test  67 
29  April  196b 
Hiokam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  flat  east  to  west  pressure  gradient  prevailed  at  the  surface;  a  trough  aloft 
occurred  from  500  mb  and  upward.  A  fairly  strong  Jet  stream  was  associated 
with  the  trough}  maximum  winus  were  about  130  knots  at  40,000  feet  over  Hawaii 
The  heat  area  for  turbulence  was  forecast  to  he  the  area  around  and  to  the 
south  of  the  island  of  Hawaii. 

Pilot  Report. 

Turbulence  was  found  at  many  altitudes  from  39»000  to  60,000  feet,  but  all  of 
it  was  light,  spotty,  and  intermittent.  The  turbulence  at  39,000  feet  waB 
encountered  on  alimbout  in  the  area  south  of  Molakai.  A  few  ripples  were 
encountered  at  60,000  feet  over  Hilo  and  at  56, 000  feet  near  Upolu  Point  on 
the  northwest  tip  of  Hawaii.  Other  areas  of  light  turbulence  were  found  at 
51,500  feet  east  of  Hawaii  and  also  about  110  miles  to  the  Bouth.  OloudB 
throughout  the  area  were  scattered  cumulus  and  alto-cumulus. 
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Test  68 
2  May  1966 
Hiukam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  a  subtropical  high  pressure  area  was  centered  to  the  north  of 
the  islands;  there  was  a  closed  low  aloft  at  500  mb  with  a  trough  at  higher 
levels  over  the  islands.  A  Jet  stream  was  located  to  the  south.  Maximum  winds 
over  the  islands  were  55  knots  at  42,000  feet.  The  best  area  for  turbulence 
was  forecast  to  be  in  the  jet  stream  area  well  to  the  south  of  the  Islands. 

Pilot  Report. 

3ome  ripples  of  turbulence  were  encountered  at  60,000  feet  on  the  flight  to  the 
Hilo  area.  None  were  encountered  climbing  to  66,000  feet  in  the  area  to  the 
east  of  Hawaii.  Descending  to  between  57jOOO  and  58,000  feet,  light  and  fairly 
consistent  turbulence  was  found  in  the  area  southeast  of  Hawaii.  A  couple  of 
bumps  of  moderate  intensity  (0.2g)  but  of  only  5-seconds'  duration  were  found 
at  a  point  about  200  miles  south  of  Hawaii.  The  pilot  was  unable  to  find  this 
turbulence  again  when  he  turned  around  and  made  another  pass  through  the  area. 
In  general,  the  turbulence  had  a  vertical  spread  of  about  2000  feet.  None  was 
found  below  57>000  feet  and  none  above  60,000  feet.  Most  of  the  turbulence 
,  in  the  forecast  area  was  found  to  the  south  of  the  island  of  Hawaii.  The 
pilot  notloed  little  change  in  temperature  except  when  going  in  a  north-south 
direction.  Cloud  photographs  show  the  usual  strato-cumulus  around  the  edges 
of  Hawaii,  scattered  alto-cumulus  aligned  in  parallel  rows,  scattered  to 
broken  cumulus,'  §nd  streaky  cirrus  wisps  in  the  turbulence  area  southeast  of 
Hawaii. 
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Test  69 
4  May  1966 
Kiekam  APB,  Hawaii 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  weak  east-west  pressure  gradient  existed  at  the  surface  a  subtropical  high 
pressure  area  was  centered  slightly  to  north.  A  shallow  trough  aloft  occurred 
above  300  mb  with  a  Jet  stream  lying  to  the  south  of  the  islands.  Maximum 
winds  over  the  islands  were  100  knots  at  4?, 000  feat.  Probable  turbulence 
was  forecast  at  45,000  to  55,000  feet  (below  the  inversion  layer  at 
55,000  feet)  from  the  .island  of  Hawaii  and  to  120  miles  to  the  south. 

Pilot  Report. 

Few  patches  of  light  turbulence  were  encountered  at  47,000  feet  on  climbout. 
There  was  one  patch  of  light  turbulence  at  60,000  feet  over  the  island  of 
Hawaii.  While  flying  a  triangular  pattern  in  the  region  south  of  the  island 
at  varying  altitudes  between  50,000  and  68,000  feet,  one  patch  of  light  tur¬ 
bulence  was  encountered  at  51,000  feet  and  another  at  68,000  feet.  Photo¬ 
graphs  show  mostly  scattered  cumulus  and  alto-cumulus  and  some  streaky  cirrus 
which  appear  to  have  originated  as  blownoff  anvil-cumulus  tops. 
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Test  70 
5  May  1966 
Hlckom  APB ,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  subtropical  high-pressure  area  with  a  weak  surface  pressure  gradient 
covered  the  area.  A  trough  aloft  was  situated  slightly  to  the  east.  A  jet 
stream  over  the  Island  of  Hawaii  had  maximum  winds  of  100  knots  at 
42,000  feet. 

Pilot  Report. 

On  climbout  light  turbulence  was  encountered  from  33,000  to  37>000  feet,  and 
some  very  1'  't  at  48,000  feet.  No  turbulence  was  present  at  50,000  feet 
over  Hawaii.  A  patch  of  light  turbulence  was  found  at  57,600  feet  off  the 
northeast  coast  near  Hilo,  and  another  small  patch  of  light  to  moderate 
intensity  was  found  over  the  southern  tip  of  the  island.  Photographs  show 
scattered  to  broken  cumulus,  alto-cumulus,  and  streaky  cirrus  which  vary  from 
scattered  wisps  to  thin  solid  overcast. 
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Teat  71 
6  May  1966 
Hickam  AFB,  Hawaii 

FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  auti'. ropical  high  pressure  area  was  centered  to  north  of  the  islands  with 
weak  east-w^st  gradient  over  the  area.  Light  variable  winds  prevailed  up  to 
30,000  feet  with  a  westerly  Jet  stream  above;  maximum  speed  in  the  jet  was 
00  knots  at  42,000  feet  over  Hilo.  Turbulence  was  predicted  for  the  30,000 
to  50,000  foot  interval  due  to  strong  shear  and  jet  stream. 

Pilot  Report. 

Light  turbulence  was  encountered  climbing  from  29,000  to  45,000  feet.  At 
higher  levels,  light  spotty  turbulence  was  found  over  the  entire  area  at  55sOOO 
to  57,000  feet  from  Lanai  eastward,  and  including  the  island  of  Hawaii.  How¬ 
ever,  the  best  area  for  turbulence  was  to  the  east  of  Maui.  On  the  return  trip, 
light  intermittent  turbulence  was  encountered  at  56,500  feet  all  the  way 
back  to  Lanai.  Winds  at  60,000  feet  were  25  to  30  knots.  Clouds  over  -the 
area  were  mostly  scattered  cumulus,  alto- cumulus,  and  some  cirrus.  The  usual 
layer  of  strato-ouiuulus  completely  surrounded  the  island  of  Hawaii.  In  a 
few  areas,  the  cirrus  appeared  to  form  a  thin  solid  layer  of  cirro-stratus. 
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Test  7^ 
9  May  1966 
Hickam  APB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  strong  surface  high  pressure  area  was  centered  midway  between  Hawaii  and 
the  west  coast  of  the  United  States,  There  was  a  ridge  of  high  pressure  aloft 
over  the  islands.  Low  pressure  at  the  surface  and  a  strong  trough  aloft  were 
located  850  nmi  to  the  west.  Maximum  winds  were  80  knots  over  Lihue  to 
the  west. 


Pilot  Report. 

No  significant  turbulence  was  encountered  even  during  climbout.  A  few  nibbles 
were  found  at  54,400  feet  to  the  north  of  Maui,  so  a  pattern  was  started. 
However,  the  pattern  was  not  completed  due  to  a  complete  absence  of  turbulence. 
Clouds  over  the  area  included  scattered  to  broken  cumulus,  alto-cumulus,  and  a 

few  cirrus. 
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Test  73 
10  May  1966 
Hickam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  pressure  was  high  to  the  northeast  and  low  to  the  northwest 
of  the  islands.  Flow  aloft  was  nearly  west  to  east  with  no  well  defined 
troughs  or  ridges.  Maximum  winds  over  the  area  wore  90  knots  at  1+0,000  feet. 

Pilot  Report. 

No  turbulence  was  found  over  oh.e  islands,  but  on  the  return  flight  toward 
Kauai,  a  little  light  turbulence  was  found  between  50,000  end  56, 000  feet. 

The  best  was  at  52,000  feet  .just  southeast  of  Kauai.  One  light  patch  was 
found  northeast  of  the  island.  All  the  turbulence  was  of  about  the  same 
intensity  -  light,  and  most  was  encountered  while  flying  south  to  north. 
Practically  none  was  found  while  travelling  west  to  east  or  east  to  west. 
Cloud  conditions  over  the  area  varied  from  clear  to  overcast  with  cumulus 
and  cirrus  which  merged  into  cirro-stratus  in  the  overcast  areas. 
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Appendix  IX 


Test  7^+ 
12  May  1966 
Hlckam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

The  flow  aloft  was  westerly  over  the  area  with  a  sharp  ridge  85O  nml  to 

the  east  and  a  trough  to  northwest.  Maximum  windB  were  85  knots  at 

42,000  feet.  Turbulence  was  forecast  over  Hilo  at  altitudes  above  40,000  feet. 

Pilot  Report. 

Only  very  light  turbulence  was  found  mostly  to  the  south  and  east  of  the  Big 
Island,  Hawaii.  One  layer  of  very  light  turbulence  occurred  at  52,000  to 
54,000  feet;  a  second  and  a  bit  heavier  layer  was  found  at  55,000  to 
57,000  feet.  Therefore  the  pattern  was  flown  at  56,000  feet  to  the  southeast 
of  Hawaii.  The  pilot  noted  that  the  turbulence  ceased  by  the  time  he  had 
travelled  half  way  across  the  island  heading  westward.  No  temperature  changes 
were  noted.  The  pilot  also  made  a  general  remark  that  according  to" his  exper> 
ience  in  the  Hawaiian  area,  turbulence  is  usually  encountered  somewhere  between 
30,000  and  45,000  feet  while  climbing  or  descending.  Clouds  in  the  area  of 
the  big  island  were  mostly  broken-to-overoast  strato-cumulus  surrounding  the 
island  and  only  scattered  clouds,  mostly  alto-cumUlus  over  the  water. 
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Test  75 
13  May  1966 
Hickam  ABB,  Hawaii 

FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  subtropical  high  pressure  area  was  centered  to  the  north  and  a  weak  east-west 
surface  pressure  gradient  prevailed  over  the  Islands.  A  westerly  jet  stream 
aloft  was  associated  with  an  east-west  oriented  trough.  Maximum  winds  were 
95  knots  at  4p,,000  feet.  The  forecast  called  for  turbulence  in  the  jet  stream 
at  35 » 000  to  45,000  feet. 

Pilot  Report. 

No  turbulence  was  found  at  60,000  feet  over  the  island  of  Ha./aii,  so  the  pilot 
descended.  He  encountered  light  turbulence  at  52,000  feet  beginning  at  a 
point  about  40  miles  east  of  the  island.  Good  consistent  light  turbulence, 
approaching  moderate  in  intensity  at  times,  was  encountered  while  flying  the 
flight  pattern  farther  east  of  the  island.  The  turbulence  was  more  consistent 
on  the  east-west  leg  than  on  the  north-Bouth  leg,  but  there  was  not  much 
difference  in  intensity'.  The. turbulence  was  concentrated  around  52,000  feet. 
There  were  none  a  1000  feet  above  or  below.  A  thin  cirrus  layer  covered 
most  of  the  turbulence  area  at  47,000  feet.  Otherwise,  strato- cumulus 
surrounded  all -the  islands  and  scattered  to  broken  cumulus  occurred  over  the 
Water. 
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Test  76 
16  May  1966 
Hickam  AFB,  Hawaii 


FLIGHT  DESCRIPTION 

Meteorologioal  Summary. 

A  weak  surface  low  pressure  area  of  the  easterly  wave  type  waB  centered  ovei 
the  islands  with  a  trough  and  jet  stream  aloft.  Maximum  winds  were  125  knots 
at  34,000  to  43,000  feet.  There  was  a  cold  pool  of  air  aloft  over  Hilo. 
Turbulenoe  was  predicted  from  28,000  to  48,000  feet  within  the  jet  stream 
layer. 

Pilot  Report. 

The  pilot  report  was  incomplete.  Light  turbulence  was  first  encountered  at 
60,000  feet  just  north  of  the  Island  of  Hawaii.  The  sky  was  broken  to  over¬ 
cast  below.  No  further  notes  were  made.  Photographs  show  solid  strato- 
oumulus  around  the  big  island  with  large  oumulus  buildup  further  inland. 
Mostly  scattered  to  broken  cumulus  over  the  water  with  a  few  streaks  of 
oirrua  emanating  from  blownup  cumulus  tops. 
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FLIGHT  DESCRIPriON 


Test  77 
17  May  1966 
Hickam  AFB,  Hawaii 


Meteorological  Summary. 

There  was  a  weak  trough  of  low  pressure  at  the  surface,  but  a  pronounced,  trough 
aloft  with  a  jet  stream,  Maximum  winds  were  85  knots  at  42,000  feet.  Moder¬ 
ate  turbulenae  was  forecast  over  the  island  of  Hawaii  at  62,000  to  67>000  feet. 

Pilot  Report. 

Turbulenoe  was  first  encountered  at  55,000  feet  west  of  Maui,  but  none  was 
found  over  the  big  island  between  60,000  and  68,000  feet.  Some  pretty  good 
turbulence  -  light  but  approaching  moderate  in  intensity  -  was  found  at 
60,000  feet  just  south  of  the  island.  It  was  intermittent.  A  line  of 
thunderstorms  could  be  seen  to  the  distant  east.  Except  for  the  usual 
strato-cumulus  around  the  islands,  only  scattered  cumulus  end  alto-oumulus 
ooourred  over  the  area. 
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TetsL  7G 

19  May  1966 
Hickam  APB,  Hawaii 


FIIGHT  DESCRIPTION 


Meteorological  Summary. 

A  stationary  low  pressure  system  covered  the  area  of  the  surface  with  a  trough 
aloft.  Maximum  winds  were  80  knots  at  42,000  feet.  Turbulence  was  predicted 
in  the  area  north  of  the  islands  between  55»°00  and  65, 000  feet. 

Pilot  Report. 

tyAite  a  hit  of  moderate  turbulence  was  encountered  over  Maui  and  to  -he  east. 
The  pilot  stated  that  he  would  not  wish  to  encounter  turbulence  of  greater 
intensity,,  Turbulence  was  first  noted  on  climbout  at  53,000  and  at  55jOOO  to 
56,000  feet.  All  turbulence  of  moderate  Intensity  was  encountered  while 
flying  a  pattern  at  58. 000  feet.  The  best  area  was  north  of  Upolu  Point 
off  shore,  from  the  large  island  where  six  minutes  of  continuous  moderate 
turbulence  was  encountered.  None  was  encountered  at  58,000  feet  north  of 
an  east -west  line  through  Maui,  and  none  was  found  at  60,000  feet  over  the 
island  of  Hawaii.  No  temperature  changes  were  noted.  Only  a  few  scattered 
cumulus  clouds  ooourred  over  the  turbulence  area. 
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Test  79 
20  May  1966 
Hickara  AFB,  Hawaii 


FLIGHT  DESCRIPTION 


Meteorological  nummary. 

Stationary  low  pressure  prevailed  at  the  surface  with  trough  of  low  pressure 
aloft.  Maximum  winds  were  75  knots  at  40,000  feet. 

Pilot  Report. 

No  turbulenae  to  speak  of  was  encountered  in  the  altitude  range  of  50,000  to 
60,000  feet  while  flying  the  flight  pattern  over  the  island  of  Hawaii.  The 
pilot  was  of  the  opinion  that  the  little  turbulence  he  did  encounter  at 
50,000  feet  in  the  extreme  western  portion  of  the  pattern  was  associated  with 
a  north-south  line  of  thunderstorms  advancing  across  the  area  south  of  Lanai 
toward  Hawaii,  The  tops  extended  up  to  50,000  feet  in  the  north  and  55 , 000 
feet  in  the  south.  Most  had  anvil  t.ops.  The  photographs  show  that  the  air¬ 
craft  Vao  in  or  close  by  the  anvil  thunderstorm  tops  in  the  area  south  of 
Maui  and  went  of  Hawaii. 
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Teat  86 
16  June  1966 
Christchurch,  New  Zealand 


FLIGHT  DESCRIPTION 

Moteorological  Summary. 

Meteorological  records  not  available. 

Pilot  Report. 

No  pilots  debrief  tape.  Pilots  written  notes  describe  a  patch  of  light  to 
moderate  turbulence  at  51,000  feet  about  200  miles  east  of  North  Island;  no 
other  turbulence  was  noted. 
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Test  87 
17  June  1966 
Christchurch,  Mew  Zealand 


PLIGHT  DESCRIPTION 


Meteorological  Buaaaax 


There  was  a  west  to  east  Jet  stream  with  maximum  winds  of  140  knot  >  north  of 
New  Zealand  centered  around  32°B.  Maximum  winds  over  New  Zealand  were  6 5  knots 
at  45(000  feet.  The  tropopause  occurred  at  200  mb  with  no  north-south  slope. 

At  the  surface,  low  pressure  was  centered  west  of  North  Island  at  38°S  158°E. 


The  pilot  reported  moderate  turbulence  at  53,000  feet  in  the  area  around  37°5 
l67°E,  i.e.,  about  300  miles  due  west  of  Auckland^  the  thickness  of  the 
turbulent  layer  was  about  1000  feet.  There  were  only  scattered  oloudB  below 
except  in  the  extreme  northern  portion  of  flight  where  it  was  overcast.  The 
B-4T  accompanying  the  flight  encountered  heavy  turbulence  at  32,000  feet  in 
about  the  same  turbulent  area  noted  by  the  HICAT  aircraft. 
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Test  88 
21  June  I386 
Christchurch,  New  Zealand 


PLIGHT  DESCRIPTION 


Meteorological  S\imaary. 

A  deep  northwesterly  flow  from  the  Tasman  Sea  was  accompanied  by  a  developing 
low  pressure  wave  at  the  surfaoe  over  South  Island.  Turbulence  was  forecast 
over  the  area  of  the  developing  wave  and  to  lee  of  the  mountains .  The  tropo- 
pause  was  slightly  above  300  mb  over  the  entire  area.  Maximum  winds  were 
75  knots  at  30,000  feet  over  the  southern  tip  of  South  Island. 

A  detailed  analysis  after  the  flight  of  the  Christchurch  radiosonde  showed  that 
the  tropopause  was  at  3k,OCO  feet.  The  temperature  increased  8°C  in  the  2000- 
foot  layer  from  3k, 000  to  36,000  feet.  It  was  isothermal  from  36,000  to 
ko,000  feet,  (the  layer  of  severe  turbulence),  and  dropped  3°C  between  k0,000 
and  k2,000  feet.  Another  stable  layer  was  located  above  k2,Q0Q  feet. 

Pilot  Report. 

Severe  turbulence  was  encountered  on  ollmbout  over  the  mountains  between 
Chrlstchurah  and  Hokitika  at  36,000  to  kl,000  feet,  but  there  was  none  between 
Ul.OOO  and  63,000  feet.  Slight  turbulence  was  found  at  51,000  over  the  water 
west  of  South  Bland.  Light  turbulsnoe  was  encountered  at  53,000  feet  over  the 
laland.  It  wae  intermittent,  lasting  from  2  to  k  minutes,  and  was  confined 
entirely  to  the  east  side  of  the  island.  The  turbulenoe  was  strongest  Just 
to  the  lee  of  the  mountain*  but  some  very  light  turbulence  extended  as  far  aB 
50  miles  off  the  east  coast,  During  descent,  the  turbulent  layer  extended 
from  53,000  to  50,000  feet.  The  air  was  then  smooth  down  to  kO.OOO  feet, 
severely  turbulent  from  k0,000  to  36,000  feet,  and  smooth  In  oloudB  starting 
at  3k ,000  feet.  The  cloud  base  was  25,000  feet.  The  sky  was  overcast  throughout 
the  greater  portion  of  the  flight. 
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Test  89 
22  June  lf/66 
ChriBt church,  New  Zealand 


PLIGHT  DESCRIPTION 


Meteorological  Summery. 

A  lov  pressure  ares  at  the  surface  was  centered  over  South  Island.  A  trough 
aloft  located  Just  vest  of  the  Islands  produo ed  a  north-northwesterly  flow 
over  the  area.  Maximum  winds  vere  86  knots  at  34,000  feet  over  Christchurch. 
The  main  Jet  stream  was  looated  well  to  the  north  around  30°S.  Lee  waves 
vere  considered  a  possibility. 

Pilot  Report. 

The  pilot  reported  light  turbulence  Just  east  of  the  North  Island  at  51 ,000 
and  58,000  feet.  At  a  point  approximately  200  nm  N  of  Christchurch, 
turbulence  vas  found  at  54,000  feet  oriented  in  a  north-south  pattern,  but 
not  on  the  east-west  leg.  In  this  case,  the  turbulence  was  in  a  2000  feet 

band. 
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24  June  1966 
Christchurch,  New  Zealand 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Very  little  high  level  data  was  obtained  on  this  day,  but  it  appeared  that 
there  was  a  converging  of  the  polar  and  subtropical  jet  streams  in  the  region 
JuBt  to  the  east  of  North  Island.  Hence,  lee  waves  were  considered  a 
possibility. 

Pilot  Report. 

Light  to  moderate  turbulence  was  found  over  North  Island.  The  pilot  reported 
the  turbulent  layers  had  a  sharp  bottom  at  59,000  feet,  but  a  more  gradual 
top  varying  from  63t500  to  64,000  feet.  The  pilot  noted  a  9°C  temperature 
rise  on  the  east-west  leg  followed  within  seven  minutes  by  a  fall  of  the 
Bame  amount  while  flying  west  to  east  across  North  Island  at  61,500  feet. 

Light  turbulence  was  occurring  at  the  time.  Most  of  the  turbulence  was 
confined  to  the  vest  side  and  center  of  North  Island.  The  B-47,  which 
accompanied  the  HICAT  aircraft  for  this  test,  experienced  moderate,  continuous 
turbulence  at  32,000  feet  on  a  north-south  track  east  of  the  channel  between 
the  North  and  South  Islands . 
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Test  91 
2?  June  1966 
Christchurch,  New  Zealand 


mOHT  DESCRIPTION 


Meteorological  Summary, 

A  trough  aloft  located  over  South  Island  and  just  to  west  of  North  Island  wub 
aocompanied  by  a  northwesterly  flow  over  the  area.  At  the  surface,  a  low 
pressure  area  and  cold  front  were  located  just  to  the  eaBt  of  the  Islands. 
Maximum  winds  were  110  knots  over  North  Island.  Turbulence  was  predicted  in 
the  trough  area  around  coordinates ' (0  hdii  N,  330  nmi  E). 

Pilot  Report. 

The  pilot  reported  a  few  humps  of  light  to  moderate  turbulence  at  60,000  feet 
east  of  Wellington. 
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Test  92 
29  June  i960 
Christchurch,  New  Zealand 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Proa sure  was  low  at  the  surface  and  a  sharp  trough  aloft  was  centered  over  the 
Islands.  Turbulence  was  predicted  in  the  trough  area.  Maximum  windB  were 
.  102  knots  at  27,000  feet  over  Invercargill, 

Pilot  Report. 

The  pilot  reported  only  a  few  ripples  of  very  light  turbulence  at  63,000  feet 
off  the  east  coast  of  North  Island. 
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Teat  93 
30  June  1966 
Christchurch,  New  Zealand 


FLIOHT  DESCRIPTION 

A 

Meteorological  Summary . 

A  large  surfaae  high  preeeure  center  covered  the  area  between  New  Zealand  and 
Australia.  A  trough  aloft  to  east  of  the  islands  produced  a  southerly  Jet  stream 
with  maximum  winds  of  10S  knots  at  UO,ODO  feet.  The  tropopause  wbb  close  to 
200  mb.  Turbulence  was  expected  due  to  cold  air  adveotion  in  the  southerly  Jet. 

Pilot  Report. 

The  pilot  was  instructed  to  fly  at  50 ,000  feet  north  from  Christchurch  and  to 
search  for  turbulence  in  the  event  he  noticed  a  change  in  temperature.  How¬ 
ever,  no  temperature  change  and  no  turbulence  were  experienced  by  the  time 
ha  had  passed  completely  over  the  west  side  of  North  Island.  Upon  flying  from 
vest  to  east  across  North  Island  at  52,500  feet,  moderate  turbulence  was 
encountered  beginning  at  about  the  aanter  of  the  island  and  continuing  almost 
to  the  east  coast  near  Oieborne.  The  turbulent  tone  was  only  one  to  two 
thousand  feet  thick.  No  turbulenae  was  encountered  on  the  way  baak  to 
Ohristahuroh.  The  pilot  noted  that  the  winds  at  50,000  feet  were  westerly  at 
30  knots. 
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Appendix  IX 


Tent  9^ 

1  July  1966 

Christchurch,  New  Zealand 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Southwesterly  flow  aloft  wan  occurring  behind  a  trough  of  low  pressure  located 
at  176°W.  Cold  air  advection  occurred  at  heights  above  60,000  feet.  The 
tropopause  was  near  200  mb.  Possible  wave  formation  was  forecast  over  the 
mountains  of  South  Island.  Maximum  winds  were  65  knots  at  36,000  feet.  The 
flight  track,  however,  was  based  on  an  experiment  devised  by  Dr.  William  Hil¬ 
dreth,  Lockheed  Meteorologist. 

Pilot  Report 

He  reported  no  significant  turbulence  over  Bouth  Idand  in  the  altitude 
range  50,000  to  60,000  feet  except  for  some  very  light  CAT  at  60,000  feet 
Just  north  of  Dunedin.  In  general  it  was  a  very  smooth  flight. 
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Teat  95 
6  July  1966 
Christchurch,  New  Zealand 


PLIGHT  EESCRimON 


Meteorological  Summary. 

A  deepening  surface  depression  was  located  Just  west  of  North  Island  accompanied 
by  a  pronounced  trough  of  low  pressure  aloft.  There  was  a  ‘northwesterly  flow 
aloft  over  the  area.  Maximum  wind  speeds  were  80  knots  at  35, 000  feet  over 
North  Island.  The  forecast  called  for  possible  turbulence  over  the  intensify¬ 
ing  depreseion  and  possible  waves  to  the  lee  of  Mount  Cook. 

Pilot  Report. 

No  turbulence  was  encountered  in  the  vicinity  of  Mount  Cook  and,  in  fact,  none 
in  the  height  range  1*0,000  to  63,000  feet  anywhere  between  Christchurch  and 

Auckland.  Upon  heading  west  out  over  the  ocean  toward  the  center  of  the 
trough  aloft,  some  light  turbulence  was  found  at  52,000  feet  in  the  area 
700  nmi  north  of  Christchurch  between  coordinates  (150  nnii  B)  and  (110  nmi  W). 

It  was  spotty  lasting  only  a  minute  or  two  at  a  time.  Winds  at  flight  altitude 
were  30  to  40  knotB  and  no  temperature  changes  were  noted.  The  sky  was  mostly 
overcast  below  in  the  area  of  the  turbulence.  The  clouds  occurred  in  layers. 

The  top  layer  was  25,000  to  30,000  feet.  Photographs  show  that  the  clouds 
ware  cirrus  and  cumulo-form.  At  coordinates  (700  nmi  N,  110  nmi  W),  Borne  of 
the  cirrus  appear  streaky  and  lenticular  shaped.  On  the  return  leg  to  Christ¬ 
church,  the  oloudB  below  were  broken  and  mostly  alto-oumulUB  occurring  in 
parallel  towb.  A  few  cumulo-nimbus  with  anvil  tops  were  also  evident.  No 
significant  turbulence  was  noted  by  the  pilot  during  this  portion  of  the  flight. 
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Test  96 
11  July  1966 
Christchurch,  Hew  Zealand 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  trough  of  low  pressure  aloft  was  accompanied  by  a  westerly  Jet  stream  acroBB 
North  Island.  Maximum  wind  speeds  were  75  knots  at  25,000  feet.  Lee  waves 
were  forecast  for  the  east  side  of  North  Island. 

Pilot  Report. 

A  little  light  turbulence  was  encountered  between  51,000  arid  53,000  feet  over 
the  straits  near  Wellington.  The  main  turbulence  area  was  at  51,0C0  feet  off 
the  northeast  coast  of  North  Island.  It  was  mostly  moderate  in  intensity.  The 
turbulence  area  appeared  to  be  moviiig  or  dissipating  as  it  waB  not  encountered 
during  a  second  flight  through  the  same  area.  The  pilot  stated  that  it  was  the 
best  experienced  in  the  New  Zealand  area.  Upon  returnirg  to  ChriBtchurch,  light 
to  moderate  turbulence  was  encountered  between  67,000  and  70,000  feet  on  the 
east  side  of  North  Island.'  The  turbulence  continued  off  and  on  for  about  ICO 
miles.  The  pilot  reported  experiencing  no  transition  zone  between  turbulence 
areas,  l.e.,  It  was  either  light  around  O.lg  or  moderate  around  0.3  to  0.4g. 
There  was  no  significant  turbulence  during  the  climb  from  53,000  to  67,000  feet. 
The  photographs  Indicate  a  solid  cirrus  overcast  below  in  the  turbulence  area 
off  the  north  coast  and  broken  cumulb-form  cloudB  over  the  mountains  of  North 
Island. 
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Test  Q7 
12  July  1966 
Christchurch,  New  Zealand 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

There  wta  little  meteorological  change  from  the  previous  day.  A  Jet  stream  was 
flowing  across  North  Island  with  maximum  speeds  of  70  to  75  knots  at  30,000 
feet.  Lee  waves  were  again  considered  likely. 

Pilot  Report. 

No  significant  turbulence  was  encountered  in  the  5*+,000  to  66,000  feet  altitude 
range.  Photographs  show  clear  skieo  below  over  South  Island,  scattered  to  broken 
alto-aumulUB  in  parallel  rows  over  the  mountains  of  North  Island  and  off  the 
north  coart,  and. mostly  clear  along  the  east  side  of  both  islands. 
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19  July  1966 
Laver ton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

A  Jet  stream  traversed  the  flight  area  extending  from  Adelaide  and  Woomera 
eastward  to  the  ooast.  Maximum  speeds  were  160  knots  at  h0,000  feet  in  the 
Woomera  area.  Winds  decreased  rapidly  with  altitudes  to  less  than  50  knots  at 
55,000  rest. 

Pilot  Report. 

The  pilot  reported  only  a  few  light  nibbles  of  turbulence,  mostly  on  the  leg 
to  the  northeast  of  Adelaide.  Cloud  photographs  show  mountain  waves  below  to 
the  west  of  the  flight  traok  near  Laverton.  Other  photographs  Bhov  considerable, 
eumulo-form  clouds  below  with  some  cirrus.  Many  of  the  alouds  display  a 
streakiness  whiah  is  characteristic  of  a  Jet  stream. 
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Test  100 
21  July  1966 
Laverton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  guamary. 

A  Jet  stream  axle  extended  along  a  line  from  approximately  Woomera  to  Brisbane 
with  maximum  epeed  of  150  knots  at  35,000  feet.  Turbulence  was  predicted  from 
Charleville  and  on  to  the  north  of  the  200  mb  Jet  due  to  low  Richardson  number. 

Pilot  Report. 

There  was  considerable  light  to  moderate  turbulence  in  the  Cobar  area  at 
50,000  to  5**, 000  feet  but  no  significant  turbulence  enroute  from  or  on  return 
to  Laverton.  Photographs  show  mostly  oloudless  skies  beneath  in  the  Cobe.r  area 
except  for*  a  few  tufts  of  cumulo-form  olouds  which  occurred  in  parallel  rolls. 
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Teat  101 
Ho  July  i960 
Laverton,  Australia 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  Jet  itreaa  axis  extended  along  an  east-vest  line  from  Wooaera  to  Coifs  Harbor 
with  maximum  speeds  of  ISO  knots  at  35,000  feet.  Turbulence  was  predicted  in 
the  area  to  the  north  of  the  200  mb  Jet  sods  based  on  lov  Richardson  numbers  at 
53 ,000  feet. 

Pilot  Report. 

There  vas  light  to  moderate  turbulence  at  53,000  feet  on  climbout.  It  was 
fairly  consistent  at  0.2  to  0.3g.  There  van  some  turbulence  in  the  layer 
53,000  to  56,000  feet.  Photographs  of  alouds  over  mountains  northwest  of 
Laverton  show  wave  patterns.  Short  wave  patterns  also  appear  in  photographs 
of  Jet  stream  cirrus  near  Broken  Hill.  However,  no  turbulence  vaa  encountered 
at  flight  altitude*  over  the  Jet  stream  and  cirrus.  Turbulence  vas  again 
encountered  on  the  return  flight  at  56,000  to  56,000  feet  beginning  about 
270  stiles  north  of  Lavsrton.  Some  extended  as  low  aa  53,000  feet.  Photographs 
show  only  scattered  to  broken  cumulo-fom  clouds  beneath. 
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Teat  102 
28  July  1966 
Laver ton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  jet  stream  vaa  oriented  WNW-ESE  across  Central  Australia;  maximum  vindB 
170  knots  at  36,000  feet  Moree-Bri shone  area.  Turbulence  v&b  predicted  for 
thla  area  baaed  on  calculated  low  Richardson  numbers.  Tropopauae  sloped  upward 
from  29,000  feet  on  south  coast  to  48,000  feet  in  the  Brisbane  area. 

Pilot  Report. 

A  few  nibbles  of  turbulence  were  observed  on  climbout  at  53,000  to  60,000  feet. 
Over  Brisbane,  the  aircraft  ran  into  a  "vail  of  turbulence"  at  60,500  feet, 
really  rough  for  15  minutes  but  aB  Bmooth  as  glass  about  70  mileB  offshore.  It 
was  rough  over  Brisbane  each  time  the  aircraft  paBBed  over  while  flying  the 
pattern.  Light  to  moderate  turbulence  was  encountered  to  the  lee  of  mountains 
vhile  flying  southward  back  to  Laverton.  Turbulence  extended  from  56,500  feet 
to  62,500  feet.  Just  south  of  Sydney,  the  pilot  observed  a  strange  cloud 
formation  which  is  Just  barely  discernable  in  a  photograph.  It  appears  to  be 
above  the  aircraft  which  was  flying  at  66,000  feet  and  experiencing  light  to 
moderate  turbulence.  Another  photograph  shows  wave  cloud  formations  at  lc"e/ 
altitudes  over  the  mountains  in  the  Sydney  area.  There  were  no  clouds  in  the 
Brisbane  area  where  the  pilot  reported  the  turbulence  was  so  bad  that  he  hesi¬ 
tated  and  nearly  decided  against  completing  the  flight  pattern. 
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Teat  103 
29  July  1966 
Laver ton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

Thera  vu  a  deep  low  preaaure  area  over  the  Tasman  Sea  at  sea  level. 

A  Jet  stream  was  oriented  VJNW-KSE  with  Its  axis  along  a  line  from  Cobar  to 
Wllliamatovn  to  Lord  Hove  Island.  Maximum  speeds  were  nearly  200  knots  along 
the  coast  at  35 ,000  to  40,000  feet.  Turbulence  was  predicted  in  the  Brisbane  area 
north  of  the  Jet  stream  where  the  Richardson  number  was  low. 

Pilot  Report. 

Spotty  light  turbulence  was  encountered  on  the  climbout  at  36,000  to  Ul,000  feet, 
51,500  to  55,000  feet,  60,000  feet  and  at  62,500  feet.  None  wub  cortinuouB. 
Photographs  show  broken  cuaulo-form  clouds  over  the  mountains  below.  Near 
Coffs  Harbor,  continuous  moderate  turbulence  was  encountered  suddenly  at 
59,000  feet.  Some  was  "real  bad."  It  extended  northward  nearly  to  Brisbane. 

In  the  east-vest' direction,  It  was  smooth  west  of  the  mountains  and  at  seven 
miles  off  shore.  The  pilot  remarked  that  it  was  much  rougher  heading  west  over 
the  mountains  compared  to  travelling  eastward.  He  classified  the  turbulence  as 
moderate  while  travelling  westward,  and  light  to  moderate  on  the  east  bound 
flight.  The  vertical  depth  of  the  turbulence  tone  extended  from  57,500  to 
60,000  feet.  The  photographs  show  no  clouds  off  Bhore  and  cumulo-form  clouds 
over  the  mountains.  On  the  return  trip,  no  turbulenoe  vas  encountered  up  to 
67,000  feet  along  the  coast.  Some  light  to  moderate  patchy  turbulence  waB  found 
at  63,000  feet  over  the  mountains  northeast  of  Melbourne. 
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Test  104 
2  Aug.  1966 
Laverton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low  pressure  area  at  the  surface  vas  centered  near  coordinates  (420  nml  S, 
240  nmi  W),  and  a  high  pressure  cell  was  located  Just  south  of  Brisbane.  A 
Jet  stream  oriented  MW-SE  affected  all  of  Boutheast  Australia  with  maximum 
BpeedB  around  125  knots  from  30>°°0  to  40,000  feet.  The  moat  likely  area  for 
turhulenoe  was  forecast  on  the  north  aide  of  the  Jet  from  Woomera,  where  the 
RlchardBon  number  was  low,  to  Williamstown  on  the  coast  where  lee  waves  were 
considered  possible. 

Pilot  Report. 

Practically  no  turbulence  was  found  over  most  of  the  route  except  over  the 
mountains  north  and  east  of  Melbourne.  It  was  clear  beneath  along  moBt  of 
route  exoept  for  some  cumulo-form  and  cirrus  clouds  over  the  mountains  and  off 
the  aoast  south  of'- Sydney.  A  few  rippleB  of  light  turbulence  were  encountered 
on  the  lee  side  of  the  mountains  in  the  Sydney  area.  There  was  quite  a  bit  of 
turbulence  over  the  mountains  northeast  of  Melbourne,  including  Bix  to  seven 
minutes  of  turbulence 'approaching  moderate  intensity  at  58,500  feet.  A  little 
light  turbulence  was  encountered  35  to  40  miles  offshore  in  the  area  south  of 
Sydney  and  east  of  Canberra. 
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Teat  105 
3  Aug.  1566 
Laver ton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  high  pressure  area  at  the  surface  vas  centered  over  the  Great  Australian 
Bight,  A  Jet  stream  oriented  NW-SE  flowed  across  southeast  Australia  with 
maximum  winds  of  160  knots  at  35,000  feet  over  Wagga.  Prospects  for  turbulence 
were  not  considered  to  bo  especially  favorable,  and  only  light  turbulence  vas 
predicted. 

Pilot  Report. 

Light  turbulence  was  encountered  on  the  lee  side  of  mountains  northeast  of 
Melbourne  at  58,000  feet.  The  sky  vas  clear.  There  was  practically  no  turbu¬ 
lence  enroute  up  the  coast.  Photographs  show  solid  cirrus  over  the  mountains 
near  Canberra  and  broken  streaky  cirrus  in  Sydney  area  indicating  possible 
slight  wave  motion  at  lover  altitudes.  Light  Bpotty  turbulence  vas  encountered 
near  Coffs  Harbor  at  55,000  feet.  Spotty  light  turbulence  continued  off  and 
on  -  not  more  than  two  to  three  minutes  at  a  time,  while  travelling  vest 
across  the  mountains  and  southward  to  a  point  about  100  miles  north  of  Laverton. 
On  the  southern  portion,  the  narrow  vertical  zone  of  turbulence  deucended  to 
51,500  feet.,  The  pilot  noted  that  there  was  no  significant  difference  in  the 
Intensity  of  the  turbulence  while  flying  north-south  sis  compared  with  east- 
west.  He  did  not  fly  a  pattern  as  all  turbulence  encountered  was  too  light  and 
spotty.  Broken  cirrus  and  cumulo-form  clouds  were  present  over  the  westbound 
and  southbound  portions  of  the  route. 
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Test  106 
5  Aug.  1966 
Laverton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  large  surface  anticyclone  was  cantered  south  of  Australia.  The  Jet  stream  was 
intensifying  in  the  Ctbnr-V/illiamatovn  area  vith  the  axis  just  to  the  north 
of  these  stations.  Tropopause  sloped  upward  from  30,000  feet  in  the  south  to 
1*5,000  feet  at  Brisbane.  Prospects  for  turbulence  were  predicted  to  be  favor¬ 
able  to  the  north  of  the  Jet  axis  in  the  Moree-Brisbane  areas  where  the 
Richardson  numbers  were  loweBt.  Maximum  wind  speed  was  170  knots  at  1*5,000 
feet  at  Williomatown. 

Pilot  Report. 

Only  light  patchy  turbulence  was  reported  throughout  the  entire  flight.  The 
firat  vaa  encountered  over  the  mountains  southwest  of  Sydney  at  51*500  feet. 

East  of  ths  mountains ,  it  was  mostly  clear  with  only  a  few  cumulo-form  clvudB 
which  ware  mostly  off  shore.  The  pilot  noted  a  distinct  haze  layer  near  Sydney 
on  the  northbound  leg  but  on  the  return,  flight,  two  distinct  haze  layers  were 
observed.  No  haze  waa  dascernible  In  the  Brisbane  area.  Cirrus-type  clouds 
over  the  mountains  west  of  Brisbane  indicated  wave  motion  at  lower  elevations. 
Most  of  the  turbulence  vaa  experienced  at  56,000  t.o  57,000  feet.  None  could  be 
found  above  to  6U ,000  feet . 
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Teat  107 
8  Aug.  1966 
Laverton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Sunmary . 

A  large  eurfaoe  anticyclone  centered  over  the  southeastern  tip  of  Australia 
affected  moat  of  the  continent.  Gradient  of  tropopauBe  heights  was  very  slack. 
Jet  stream  vas  relatively  weak  and  oriented  WSW-NNE  through  Charleville.  Mail- 
mum  speeds  were  about  120  knots  at  45,000  feet.  A  low  Richardson  number  area 
north  of  the  Jet  stream  due  to  an  unstable  layer  with  large  Bhear  was  noted  In 
a  special  3  a.m.  observation  at  Charleville.  The  Bame  layer  was  noted  in  the 
regular  9  a.m.  observation  at  Imverton. 

Pilot  Report. 

The  pilot  encountered  turbulence  at  48,000  feet  upon  climbout.  He  climbed  to 
52,000  feet  where  turbulence  began  to  die  out,  so  he  descended  to  50,000  foot 
to  fly  a  pattern.  Moderate  turbulence  was  continuous  from  about  60  to  230 
miles  north  from  Laverton.  On  the  eaat-vest  leg,  turbulence  extended  a  Blight ly 
greatsr  distance  but  lied  out  over  the  Snowy  mountaina  at  the  eastern  end. 

The  pilot  noted  that  moderate  turbulence  vas  consistent  all  the  time  while  flying 
eaat  to  weat,  but  turbulence  warn  not  as  persistent  nor  ae  severe  when  flying 
west  to  eaet.  A  second  pattern  vea  flown  at  52,000  feet  vhere  the  turbulence 
wae  only  light  to  moderate  and  not  as  ooutinuoua.  The  top  of  the  turbulence 
layer  vaa  about  54,000  feet,  end  none  wae  found  on  up  to  6l,000  feet.  Upon 
returning  to  Laverton,  turbulence  aeaaad  about  50  miles  to  the  north.  No 
haze  layers  vore  noted,  end  the  weather  wae  clear  over  the  entire  area. 
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Test  108 
9  Aug.  1966 
Laverton,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low  pressure  area  was  centered  off  the  southern  coa3t  of  Australia  at  the 
surface;  the  axiB  of  the  Jet  stream  was  parallel  to  latitude  37°S,  with 
maximum  winds  120  knots  at  40,000  feet.  Low  Richardson  numbers  were  calcu¬ 
lated  for  the  area  to  the  north  of  the  Jet. 

Pilot  Reuort. 

1 

Light  spotty  turbulence  was  encountered  on  climbout  at  50,000  to  53,500  feet 
More  light  spotty  turbulence  was  found  at  57*000  to  58,500  feet,  but  none 
from  there  up  to  62,000  feet.  Most  of  the  turbulence  was  around  51,000  feet 
It  was  all  light  and  very  patchy.  Some  very  light  turbulence  was  found  out 
over  the  water.  None  was  found  while  descending  from  56,000  feet  on  the 
return  flight  to  base.  Photographs  show  reurly  solid  cirrus  and  oumulo-form 
clouds  in  the  entire  area  west  of  the  mountains,  with  a  haze  layer  above. 

It  was  clear  over  the  mountains.  Broken  streaky  cirrus  occurred  over  the 
water.  The  pilot  thought  the  zig-zag  pattern  flown  on  this  test  should 
have  been  farther  south. 


124 


Appendix  IX 


Test  109 
11  Aug.  1966 
Laver  tor.,  Australia 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low  pre.  ire  area  was  centered  over  Tasmania.  A  large  anticyclone  covered 
most  of  Australia  at  the  surface.  Jet  stream  axis  was  oriented  NW-3E  along  a 
line  from  Cbarleville  to  Coffa  Harbor  with  maximum  speeds  of  155  knotB  at 
35,000  feet.  Richardson  numbers  were  low  at  selected  levelB  at  Williamstown , 
Brisbane,  Charleville,  and  Cobar.  Forecast  conditions  favorable  for  turbu¬ 
lence  near  Cobar. 

Pilot  Report. 

On  climb-cut,  no  real  turbulence  but  a  rolling  and  pitching  motion  web  experienced 
at  55,000  feet  over  the  mountains.  Photographs  show  cumulus  clouds  were  building 
over  these  mountains.  A  patch  of  light  turbulence  was  encountered  near  Sydney. 
North  of  Williamstown,  patches  of  turbulence  were  encountered  at  two  distinct 
levels  5*4,000  to  55,000  feet  and  51,000  to  52,000  feet.  Some  was  of  moderate 
intensity.  The  pilot  noted  once  again  that  the  turbulence  was  more  noticeable 
when  heading  west  (upwind)  as  compared  to  downwind.  In  addition  it  was  also 
more  noticeable  when  heading  north  (upwind)  as  compared  to  south.  There  was 
intermittent  light  turbulence  at  58,000  feet  near  Brisbane,  and  Borne  light 
turbulenoe  to  the  west  near  Cunnamulla.  Upon  heading  southward  toward  Laverton, 
no  turbulence  was  encountered  between  50,000  and  65,000  feet  until  the  last 
120  miles  when  some  very  light  turbulence  was  found  at  50,000  to  5**,500  feet. 
Scattered  to  broken  cumulus  clouds  occurred  along  the  entire  route. 
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Test  113 
rh  August  1966 

KnwF..i'’rl !  APR.  (iftllf. 


PLIGHT  DESCRIPTION 


Meteorological  Summary . 

At  the  surface,  a  weak  pressure  gradient  prevailed  over  the  western  United 
States.  Pressure  was  highest  over  Wyoming  and  low  off  the  Oregon  and 
Washington  Coast .  A  trough  aloft  was  located  off  the  northwest  coast .  A 
closed  antlcyclonic  circulation  aloft  was  accompanied  by  easterly  winds  over 
Montana,  Wyoming,  and  the  Dakotas.  The  tropospheric  winds  were  westerly  over 
the  rest  of  the  area.  The  presence  of  strong  horizontal  shear  at  the  level  of 
maximum  winds  wus  apparent  by  the  70  knot  westerly  winds  over  Colorado  and 
60  knot  easterly  winds  over  Wyoming  at  about  hO.OOO  feet.  However,  wind  speeds 
decreased  rapidly  at  greeter  heights  becoming  25  to  30  knots  at  50,000  feet 
except  over  Montana  where  it  was  nearly  calm. 

Pilot  Report . 

No  turbulence  was  found  anywhere  over  the  route  at  altitudes  between 
50,000  and  65,000  feet.  Clouds  along  the  route  were  scattered  cumuluB  and 
alto-cumulus . 
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Test  114 
29  August  1966 
Edwards  AFB,  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  a  weak  trough  of  low  pressure  extended  from  Montana  south- 
aouthvestward  to  southern  California.  A  Bharp  trough  aloft  extended  from 
Washington  southward  through  California;  a  southwesterly  Jet  stream  with 
maximum  speeds  of  80  knots  at  35,000  to  40,000  feet  was  blowing  across  the 
Sierra  Nevada.  A  Sierra  Wave  was  forecast  with  considerable  turbulence  to  the 
east  of  the  mountains. 

Pilot  Report. 

An  extensive  area  of  light  to  moderate  turbulence  was  found  at  altitudes  of 
55,500  to  57,500  feet  east  of  the  Sierras  in  the  Bishop,  Califorria,  and 
Tonopah,  Nevada  areas.  The  aircraft  was  in  turbulence  for  alrnoe';  an  hour 
and  a  half  while  flying  search  patterns  through  the  area.  There  were  scattered 
low  cumulus  throughout  the  area  and  bands  of  alto-cumulus  over  the  mountains 
with  higher  wispB  and  bands  of  lenticular  cirrus  displaying  distinct  wave 
patterns . 
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Test  11? 
30  August  1966 
Edwards  AFB,  Cull:'. 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

At  the  surface,  a  weak  trolgli  of  low  pressure  extended  from  North  Dakota 
southweetward  across  Wyoming  to  southern  Nevada.  A  trough  aloft  extended 
from  Washington  southward  through  California.  A  southwesterly  Jet  stream  at 
35,000  to  IjO.OOO  feet  streamed  northeastward  from  southern  California  to 
Montana;  maximum  speeds  in  the  Jet  70  knots.  Light  to  moderate  turbulence 
was  predicted  over  the  SierraB  and  eastward  across  Nevada. 

Pilot  Report. 


Patches  of  light  turbulence  were  found  at  56,000  to  58,000  feet  over  the 
Sierras  eagt  of  Fresno  end  Sacramento  on  the  northbound  leg  and  at  62,000  feet 

east  of  Fresno  more  than  two  hours  later  on  the  Bouthbound  leg.  An  area  of 
light  turbulence  was  encountered  at  61,000  feet  Just  west  of  Ely,  Nevada,  on 
both  the  eastbound  and  westbound  legs ,  and  a  patch  of  light  turbulence  was 
found  at  61,000  feet  in  west  central  Utah.  It  waB  clear  over  the  southern 
Sierras  and  gradually  became  overcast  with  strato-cumulus  east  of  Sacramento. 
There  were  scattered  to  broken  thin  veilB  of  cirrus  over  the  mountains  In  the 
Ely  area  and  Borne  small  lenticular  alto-stratuB  in  western  Utah. 
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Appendix  IX 


Test  lib 
31  August  1966 
Edwards  AFB.  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  weak  aurface  pressure  gradient  occurred  over  the  area  with  low  pressure 
centered  over  southern  Nevada,  and  high  pressure  in  the  Pacific  Northwest.  A 
sharp  trough  aloft  centered  in  Nevada  extended  southward  to  southern  California. 
Maximum  winds  aloft  over  California  were  about  65  knots  from  the  northwest. 

Pilot  Report. 

No  significant  turbulence  was  noted  except  for  a  few  nibbles  of  very  light 
intensity  at  50,000  feet  between  Oakland  and  Ukiah.  It  waB  clear  over  the 
coastal  mountains  with  nearly  solid  stratuB  along  the  coast  and  scattered 
cumulus  over  the  Sierra  Nevada. 
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Appendix  IX 


Test  121 
21  September  1966 
Hans c  Cm  Pieldj  Mas s • 


FLIGHT  DESCRIPTION 


Meteorological  Summary, 

A  cold  front  was  located  along  the  Atlantic  coast  with  a  wave  development  in 
the  New  "Jersey  area.  A  second  cold  front  was  approaching  the  western  Great 
Lakes  region.  A  deep  trough  aloft  was  situated  over  the  eastern  United  States 
with  a  Jet  stream  at  200  mb;  the  axis  of  the  Jet  stream  waB  southwest  to 
northwest;  maximum  winds  were  90  knots  at  40,000  feet.  Turbulence  forecast  from 
Offutt  Global  Weather  Central  was  as  follows: 

Primary  area  -  Light  to  moderate  northern  Georgia  and  Western  Carolina?. 

Secondary  area  -  Light  to  moderate  coastal  Carolinas,  Virginia,  Maryland, 
and  adjacent  coastal  waters. 


Pilot  Report. 

A  patch  of  light  turbulence  was  encountered  over  Wilmington  at  :51?500  feet. 
Several  patches  of  light  turbulence  of  15-  to  20-seconds'  duration  were  found 
at  57,000  feet  over  Spartenburg,  South  Carolina.  Fairly  consistent,  light 
turbulence  was  found  in  the  north  Georgia  area  as  forecast  and  a  pattern  was 
flown  at  55,000  feet.  The  plane  was  in  turbulence  for  a  total  period  of  about 
one  and  one-half  hours.  No  turbulence' waB  found  over  the  coastal  areas  on  the 
return  leg  except  over  thunderstorms  at  53>000  feet  in  the  New  York  City  area. 
Some  of  this  turbulence  was  called  violent  by  the  pilot.  Photographs  show 
nearly  solid  overcast  of  cirrus  over  New  York  and  Pennsylvania  with  strato- 
cumulus  further  south  and  becoming  broken  alto-cumulud  in  the  Carolinas.  In 
the  turbulence  area  in  Georgia,  the  alto-cumulus  became  very  flat  topped  and 
streaky  in  appearance  with  streamers  trailing  off  downwind.  Solid  cirrus 
was  present  off  the  Carolina  coast.  Broken  cumulus  clouds  occurred  farther 
north  along  the  coast. 
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Test  122 
26  September  1966 
Hanscom  Field,  Mass. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  a  high  pressure  area  covered  the  northeastern  United  States 
accompanied  by  a  minor  trough  aloft  extending  southward  from  Canada,  across 
Lake  Erie,  to  Ohio.  The  trough  was  moving  eastward  toward  New  York  State.  A 
northern  jet  stream  extended  from  the  Great  Lakes  eastward  across  New  York  and 
Massachusetts  while  a  southern  jet  stream  was  oriented  west  to  east  from 
Missouri  across  West  Virginia  to  the  coast.  Maximum  winds  were  95  knots  at 
35>000  to  40,000  feet.  Light  to  moderute  turbulence  was  forecast  for  the  area 
of  Pennsylvania,  Ohio,  Indiana,  Illinois,  Missouri,  Tennessee,  Kentucky,  and 
Virginia.. 

Pilot  Report. 

Very  light  turbulence  was  encountered  between  50,000  and  55,000  feet  climbing 
out  between  Boston  and  Albany.  Very  little  was  encountered  to  the  west,  only  a 
few  very  light  patches  at  57>OUO  feet  near  Buffalo,  and  a  few  ripples  in  the  jet 
stream  between  Lafayette,  Indiana,  and  Lexington,  Kentucky.  Maximum  altitude  of 
any  turbulence  was  62,000  feet.  A  few  ripples  of  very  light  turbulence  were 
found  at  57,000  feet  near  Albany  on  the  return  flight.  In  general,  most 
turbulence  was  found  within  100  miles  of  Albany,  and  all,  of  it  was  very  light . 
Photographs  show  scattered  alto-cumulus  across  New  York  State  with  cirrus 
to  the  north  of  the  route.  Skies  were  mostly  clear  from  Lake  !2rie  to  Indiana; 
solid' cirrus  overcast  covered  the  jet  stream  area  over  Kentucky  and 
West  Virginia.  The  Washington  area  was  overcast  with  strato- cumulus,  and  a 
solid  cirrus  overcast  with  bases  at  24,000  and  tops  at  32,000  feet  covered 
New  York  and  Massachusettes . on  the  return  leg. 
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Test  123 
27  September  19 66 
Hans  emit  Field,  Mass. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Low  pressure  over  Eastern  Canada  was  accompanied  by  a  cold  front  moving 
eastward  across  the  Great  Lakes 5  a  trough  of  low  pressure  aloft  was  situated 
over  the  Great  Lakes  and  New  England.  A  jet  stream  with  maximum  winds  of 
100  knots  at  40,000  feet  was  oriented  west  to  east  from  Nebraska  across 
Illinois,  Indiana,  Ohio,  Pennsylvania  and  New  England.  There  was  very  little 
vertical  or  horizontal  shear,  but  light  turbulence  was  predicted  between 
50, GOO  and  60,000  feet  in  a  rather  large  area  from  Bangor,  Maine,  westward  to 
northern  Wisconsin ,  southward  to  Arkansas  and  eastward  through  Virginia  to 
the  coast,  thence  northward  to  Bangor. 

Pilot  Report. 

A  little  light  turbulence  was  encountered  Just  south  of  Bangor,  Maine,  but  it 
was  clear  and  smooth  over  the  rest  of  New  England.  The  remaining  portion  of 
the  flight  to  the  veot  and  south  of  Boston  was  conducted  at  altitudes  below 
45 1 000  feet. 
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Test  124 
28  September  1966 
Jtianscom  Field,  Mu. a  a . 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

A  dissipating  cold  front  was  oriented  ea3t-west  across  New  York  and 
Mau3achuc-ettes.  Another  frontal  system  accompanied  by  low  pressure  extended 
from  Virginia  southwestwurd  to  the  Mississippi  Gulf  coast.  A  Jet  stream 
aloft  from  Kansas  and  Iowa  extended  eastward  across  Illinois,  Indiana,  Ohio, 
Pennsylvania,  and  southern  New  England.  Maximum  winds  in  the  Jet  stream  were 
110  knots  at  40,000  feet.  The  forecast  called  for  light  to  moderate 
turbulence  in  a  primary  area  encompassing  Ohio,  West  Virginia,  Kentucky  and 
Tennessee,  sourthern  portions  of  Illinois  and  Indiana,  and  northern  portions 
of  Arkansan  and  Mississippi.  A  secondary  area  of  light  turbulence  was 
predicted  for  the  coastal  portions  of  Maryland  and  Virginia  northward  to 
New  York  and  New  England. 

Pilot  Report. 

Patches  ol'  very  light  turbulence  were  encountered  at  altitudes  up  to 
66,000  feet  along  the  entire  route  from  Boston  to  Greensboro.  Between 
Greensboro  and  Spartenburg,  a  good  patch  of  light  turbulence  was  found  at 
51,000  feet,  so  a  pattern  was  flown.  This  patch  of  turbulence  was  found  to 
be  about  60  miles  wide  as  all  legs  of  the  pattern  extended  out  into  smooth 
air.  No  turbulence  was  encountered  on  the  leg  from  Spartenburg  to  Evansville 
at  altitudes  of  56,000  to  65,000  feet.  Patches  of  light  turbulence  occurred  - 
at  58,000  feet  between  South  Bend,  Indiana,  and  Erie,  Pennsylvania.  A  few 
patches  of  very  light  turbulence  were  found  at  between  51*000  and  66,000  feet  ■ 
between  Erie  and  Albany.  Photographs  show  a  solid  cirrus  deck  below  throughout 
the  entire  route  to  Evansville,  Indians,  where  there  was  scattered  to  broken" 
alto -cumulus.  Mostly  broken  cumulus  and  alto -cumulus  were  observed  from  there 
to  Albany  whore  the  solid  cirrus  was  again  encountered. 
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Tee!  125 
29  September  1966 
Hanncom  Field,  MaaB. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low  pressure  area  was  centered  off  the  Virginia  coast  with  a  cold  front 
extending  southward  along  the  coast.  A  second  low  pressure  area  was  moving 
eastward  across  the  Great  Lakes,  and  5.  cold  front  extended  from  Ohio  south- 
westward  to  Missouri.  A  strong  trough  of  low  pressure  aloft  at  200  mb 
extended  southward  from  Hudson  Bay  across  the  Great  Lakes  to  northern  Alabama. 
A  jet  stream  was  loaated  at  40,000  feet  with  winds  over  100  knots  from  the 
Carolinas  northward  to  New  York;  maximum  winds  were  125  to  140  knots  off  the 
Virginia  coast.  The  forecast  called  for  a  primary  area  of  light  to  moderate 
turbulence  near  Salisbury,  Maryland,  at  60,000  feet  due  to  the  combination  of 
strong  vertical  shear  and  high  wind  speeds.  A  secondary  area  of  light 
turbulence  was  forecast  for  the  vicinity  of  Montgomery,  Alabama  in  an  area  of 
Btrong  horizontal  shear. 

Pilot  Report. 

Only  patches  of  very  light  turbulenae  were  found  rin  following  areas :  At 
54,000  feet  over  New  York  City,  in  a  band  52,000  to  54,000  feet  over  New 
Jersey,  between  63,000  and  64,000  feet  near  Norfolk,  Virginia  (and  lasting 
about  30  seconds  during  descent)  at  56,000  feet  over  Flatrock,  Virginia,  at 
51,000  feet  near  Charleston,  West  Virginia  and  at  61,000  feet  ne,?.r  Albany. 

The  plane  was  constantly  varying  in  altitude  between  50,000  and  65,000  feet. 
Photographs  show  a  nearly  solid  layer  of  strato-cumulus  below  along  the  coast 
with  Borne  cumulus  building  up  through  the  strato-cumulus  along  the  Maryland 
and  Virginia  coast.  Near  Albany,  the  pilot  noted  a  high  thin  overcast  exten¬ 
ding  up  to  45,000  to  50,000  feet  which  was  juat  below  flight  altitude. 
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Test  126 
30  September  1966 
HanBcom  Field,  Mass. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  large  low  pressure  area  covered  Eastern  Canada  at  the  surface,  The 
associated  cold  front  was  well  offshore  and  extended  from  Nova  Scotia  south- 
westward  to  Virginia.  A  pronounced  trough  aloft  waB  centered  along  a  line 
from  Hudson  Bay  southwestward  across  the  Great  Lakes  to  Texas.  A  jet  stream 
was  situated  over  Massachusettes  and  northward  along  the  coast  with  maximum 
wind  speeds  of  115  knots  from  the  west-southwest.  The  forecast  called  for  a 
primary  area  of  light  to  moderate  turbulence  over  Hanscom  and  a  secondary 
area  in  Wisoonsin.  The  maximum  wind  shear  zone  was  located  just  to  the 
southwest  of  Hanscom  at  35,000  feet. 

Pilot  Report. 

Moderate  turbulence  was  experienced  during  climbout  to  45 >000  feet.  The  most 
severe  web  aentered  around  40,000  feet.  Moderate  turbulence  was  encountered 
at  50,000  feet  from  Manchester,  New  Hampshire  to  south  of  Bangor,  Maine  but 
none  higher  up.  A  search  pattern  was  made,  and  turbulence  was  still  being 
encountered  at  the  extremities  of  the  five  minute  legs.  Very  light  turbulence 
was  found  at  55,300  feet  between  Bapgor,  Maine  and  Plattsburgh,  New  York.  Light 
to  moderate  turbulence  wa3  experienced  at  52,000  feet  over  Plattsburgh,  and 
another  search  pattern  was  made.  This  time  the  turbulence  ceased  prior  to 
completion  of  the  five  minute  legs.  It  was  mostly  overcast  with  broken  cirrus 
with  tops  at  30»000  feet  and  a  deck  of.  lower'  B  trat 0.* e.umulu s  between  Boston 
and  Bangor.  There  were  low  scattered  to  broken  strato-cUiftulua  with  tops  at 
15,000  feet  between  Bangor  arid  Plattsburgh  and  some  bands  of  streaky  cirrus, 
it  was  mostly  clear  from  Plattsburgh  back  to  Boston. 
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Teat  j.,ju 
18  October  1966 
Hans  com  Fl*»  1  <i .  Maas. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

High  pressure  at  the  surface  extended  southward  from  eastern  Canada  across 
New  York  and  New  ingland  to  Virginia.  Low  pressure  was  centered  over  Hudson 
Bay  with  a  cold  front  extending  southward  to  Oklahoma.  A  complex  low  pressure 
system  over  Kentucky  area  extended  southward  to  the  Gulf  of  Mexico.  A  strong 
trough  aloft  extended  from  Minnesota  southward  to  Texas.  There  was  a  south¬ 
westerly  Jet  stream  at  40,000  feet  from  Tennessee  and  Kentucky  northeast 
across  Ohio  and  Lake  Erie  into  Canada;  maximum  windR  were  l40  knot,B.  Slight 
ridge  at  200  mb  extended  from  New  England  southward  to  Maryland.  Moderate 
turbulence  was  predicted  over  Paducah,  Kentucky  and  Evansville,  Indiana.  There 
was  also  a  strong  vertical  shear  over  the  Great  Lakes  Region. 

Pilot  Report. 

No  turbulence  was  encountered  while  climbing  to  60,000  feet  on  the  Boston  to 
Albany  portion  of  the  route.  Then  steady  and  consistent  very  light  to  light 
turbulence  was  encountered  at  61,000  feet  near  Albany  whloh  continued  without 
interruption  all  the  way  to  Buffalo.  There  was  a  well-defined  haze  layer 
close  .to  the  flight  level  over  this  entire  leg,  similar  to  that  observed  by 
the  pilot  in  Australia.  Light  turbulence  was  again  encountered  between 
Cleveland  and  Dayton  at  62,000  feet.  A  flight  pattern  in  this  area  defined 
the  size  of  the  turbulence  area  by  the  five  minute  leg3.  The  pilot  noted 
there  waB  less  turbulence  when  flying  downwind  or  croBBwind  as  compared 
with  an  upwind  heading.  The  turbulence  in  this  area  was  not  as  steady  and 
consistent  as  it  was  between  Albany  and  Buffalo.  Only  a  few  patches  of  very 
light  turbulence  were  found  on  the  return  portion  of  the  flight,  mostly  over 
the  mountains  west  of  Washington,  D.C.  There  waB  a  solid  cirrus  overcast  from 
Buffalo  westward  with  tops  to  43,000  feet.  There  was  a  break  in  the  high 
cloud  deck  over  Ohio,  and  the  turbulence  in  that  area  waa  encountered  upon 
approaching  the  high  shelf  of  cirrus  lying  to  the  north  and  east. 
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Test  131 
SO  October  2.06^ 
Hans com  Field,  Mass. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  large  high  pressure  area  at  the  surface  extended  from  the  Great  Lakes 
southward  to  the  Gulf  of  Mexioo.  A  sharp  trough  aloft  over  New  England  was 
associated  with  a  jet  stream  plunging  southeastward  aoross  Now  York  Estate 
then  turning  sharply  northward  prior  to  reaching  the  coast.  Maximum  winus 
were  160  knotB  from  the  south-southwest  over  the  New  York  City  area.  Severe 
turbulence  waD  forecast  in  tho  Fort  Knox  urea  bused  on  the  lurge  horizontal 
shear,  and  moderate  to  severe  turbulonee  wns  forecast  over  Boston  bused  on  the 
large  vertical  sheur. 

Pilot  Report. 

The  first  turbulence  encountered  was  very  light  at  52,000  to  5^,000  feet  south 
of  Albany.  Only  low  scattered  clouds  were  present.  Very  light  turbulence  wua 
agaih' encountered  at  53,000  to  55,000  feet  near  Westminster,  Pennsylvania  and 
very  light  at  58,000  to  60,000  feet  over  Westminster,  Other  areas  of  vury 
light  turbulence  were  at  56,000  feet  over  Charleston,  West  Virginia,  and  at 
59,000  feet  Just  east  of  Louisville.  No  turbulence  could  be  found  over 
Louisville  up  to  68,010  feet  and  none  was  found  along  the  route  through  Dayton 
to  Cleveland.  Between  Cleveland  and  Erie,  the  aircraft  web  in  and  out  of  very 
light  turbulenae  at  55,000  feet.  An  area  of  light  turbulence  war  found  at 
58,000  to  59,000  feet  east  of  Erie,  but  the  best  turbulence  found  waB  moderate 
In  intensity  at  59,000  foot  JuBt  west  of  Albany,  This  was  in  an  arcu  where  tho 
isotherms  crossed  the  flow  contours  at  a  largo  angle  to  the  roar  of  tho  trough 
aloft.  'The  clouds  in  this  area  were  low  oattered  to  broken.  In  general,  clear 
to  scattered  clouds  were  prssont  west  of  a  line  through  Albany  and  WoBtminSter, 
and  broken  to  ovorcase  cast  of  this  line.  It  was  stated  thut  all  clouds  were 
low,  hence  presumably  nob  cirrus  type. 
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Test  132 
21  October  1966 
Heuiscom  Field,  Mass. 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

At  the  surfaae,  a  large  high  pres  sure  area  covered  the  entire  oaot  coast. 

Aloft,  there  waa  a  ridge  over  the  Great  Lakes  region  and  a  trough  over  the 
Southern  States.  A  southwesterly  Jet  stream  extended  from  the  Gulf  of  Mexico 
up  over  Oeorgia  and  the  Carolinaa,  and  thence  out  to  sea.  Maximum  windB  were 
110  knots  at  40,000  feet  over  the  Carolines.  The  foreoaBt  called  for 
moderate  turbulcnoe  over  the  Charleston,  South  Carolina  area  where  the 
vertical  shear  was  four  knots  per  thousand  feet. 

Pilot  Report. 

The  first  turbulence  that  was  encountered  waB  continuous  and  laBtad  about 
four  minutes  over  the  Delaware  Bay  area  between  Coyle,  New  Jersey,  and 
Norfolk,  Virginia.  It  was  light  in  intensity  and  located  at  52,000  feat.  A 
sharp  bump  occurred  at  52,000  feet  over  Wilmington,  North  Carolina,  but 
nothing  more.  No  turbulence  waa  found  over  Charleston,  South  Carolina,  at 
any  altitude  between  50,000  to  65,000  feet.  On  the  return  leg,  light  turbulence 
was  encountered  for  about  three  minutes  at  61,000  feet  near  Gordonsville , 
Virginia.  It  occurred  In  long  swells  with  a  wavelength  of  at  least  ten  miles 
and  there  was  a  complete  absence  of  any  Bmall  ripples  associated  with  it. 

A  patch  of  very  light  turbulenae  was  found  at  51»°00  feet  north  of  New  York 
City  and  at  50,000  feet  over  Boston.  Photographs  show  thin  streaks  and  in 
some  plaaes  layers  of  cirrus  which  according  to  the  pilot  were  associated 
with  the  Jet  stream  at  40,000  feet. 
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Test  133 
24  October  1966 
Hanscom  Field,  Mass. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  pressure  was  low  over  eastern  Canada  with  a  weak  trough 
extending  southward  to  Florida.  A  cold  front  extended  from  Nantucket 
southwestward  through  the  central  portions  of  the  Carolinas  and  Georgia  to 
New  Orleans.  A  strong  trough  aloft  extended  south- southwestward  from  Hudson 
Bay  to  Texas.  A  southwesterly  jet  stream  swept  from  Tennessee  and  northern 
Alabama  northeastward  to  New  England.  At  200  mb,  the  air  was  much  colder  in 
the  Jet  Btream  than  on  either  side.  For  instance,  at  Huntington,  West 
Virginia,  the  temperature  was  8°C  colder  than  at  Dayton,  Ohio  and  9°C  colder 
than  at  Greensboro,  North  Carolina.  Maximum  winds  in  the  jet  stream  were  near 
120  knots  over  Pennsylvania.  At  100  mb  the  temperature  changes  across  the  Jet 
were  only  about  2°C.  Although  the  vertical  shear  was  four  knots  per  thousand 
feet,  moderate  turbulence  was  forecast  for  Evansville  area  and  light  to 
moderate  for  the  Nashville  area. 

Pilot  Report . 

There  was  fairly  widespread  light  turbulence  at  55,000  feet  between  Boston 
and  Albrny.  At  times,  the  intensity  approached  moderate.  Upon  climbing  to 
60,000  feet,  only  a  little  light  turbulence  was  found.  Just  west  of  Albany, 
light  turbulence  was  encountered  at  64,000  feet  and  about  Beven  minutes  of 
light  turbulence  was  found  at  57,000  feet  between  Albany  and  Buffalo.  From 
there,  the  pilot  headed  southeastward  through  Pennsylvania  and  enoountered 
about  10  minutes  of  moderate  to  Bevere  turbulence  at  54,000  feet  between 
Westminster  Mid  Yardley,  or  approximately  in  the  Lancaster  area.  It  was 
the  worst  the  pilot  had  experienced.  He  stated  thflt  the  wings  were  really 
flapping.  He  'noted  that  the  turbulenco  seemed  to  build  up  gradually  to  a 
big  jolt  then  repeat  the  cycle.  He  did  not  change  altitude,  go  the  vertical 
extent  1b  not  known.  A  little  light  turbulence  was  experienced  over  New  York 
City  on  the  return  leg.  The  weatj.cr  was  mostly  clear  in  the  Lancaster  area, 
but  the  turbulence  area  between  Boston  and  Albany  ocourred  above  the  western 
edge  of'  a  layer  of  high  thin  cirrus  which  was  oriented  northeast-southwest 
or  approximately  parallel  to  the  jet  stream  and  the  frontal  system. 
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Test  134 
25  October  19 66 
Hanscom  Field,  Mass. 


FLIGHT  DESCRIPTION 

Meteorological  Summary. 

At  the  surface,  pressure  was  high  from  the  Great  Lakes  south- southwestward  to 
Texas.  There  was  a  short  wave  large  amplitude  trough  aloft  which  extended 
from  New  York  State  to  the  Gulf  of  Mexico.  A  Jet  stream  aloft  was  flowing 
from  the  Gulf  northeastward  to  New  York  City,  maximum  winds  were  110  knots 
at  35»°0O  feetv  Moderate  turbulence  was  predicted  over  northeast 
Pennsylvania  and  a  secondary  area  of  light  turbulence  was  forecast,  near 
Albany  based  on  a  four  knot  per  thousand  feet  vertical  shear  over  New  York 
State . 

Pilot  Report. 

Light  turbulence  was  encountered  at  52,000  to  56,000  feet  during  climbout  to 
Albany.  Then  light  turbulence  was  found  at  59,500  to  61,000  feet  over  Albany. 
About. four  to  five  minutes  of  good  light  turbulenoe  was  found  at  61,500  feet 
vest  of  Albany,  and  15  minutes  of  continuous  light  turbulence  was  found  near 
Syracuse  also  at  61,500  feet.  Very  light  turbulence  was  found  at  the  same 
.altitude  between  Syracuse  and  New  York.  Frak  New  York  to  Pittsburgh  very 
light  turbulence  Was  found  throughout  at  altitudes  of  50,000  to  53,000  and 
■59,000  to  62,000  feet,  On  the  return  leg  to  Albany  light  turbulence  wab 
encountered  at  62,000  feet  near  Phillipsburg ,  Pennsylvania,  but  did  not  last 
very  long.  However,  the  pilot  noted  that  when  he  descended  about  200  feet,  he 
again  encountered  the  top  of  the  turbulence  layer.  The  turbulence  layer  con¬ 
tinued  to  descend  throughout  the  flight  to  Albany  where  it  was  at  60,500  feet, 
implying  a  1500  foot  slope  between  Phillipsburg  and  Albany.  The  weather  below 
was  mostly  clear  west  of  Albany  and  in  central  and  western  Pennsylvania. 
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Test  133 
26  October  .1.966 
Hans cum  Field,  Mass- 


FLIGHT  DESCRIPTION 

Meteorological  nummary. 

At  the  aurfaae,  a  high  pressure  area  extended  from  the  Great  Lakes  southward 
to  thm  Ouir  of  Mexico.  A  sharp  short  wave  trough  aloft  over  the  eastern 
states  was  associated  with  almost  north-to- south  flbw  from  the  Great  Lakes  to 
the  Gulf  of  Mexico  and  southerly  flow  from  Florida  northward  to  the  North 
Carolina  Cupua  thanoe.  .northeastward  out  to  sea.  Maximum  winds  in  the  jot  stream 
over  the  southenntern  fltatoa  was  113  knots  at  30,000  to  35*000  foot  with  a 
strong  Vertical  aheur  of  8  knots  per  thousand  feet.  The  forecast  called  for 
light  to  moderate)  turbulence  over  Warner  Robbins*  Georgia,  and  a  secondary 
area  over  BaliHbUry,  Maryland,  both  at  6c,000  feet. 

Pilot  Report. 

The  first  turbulence  found  was  very  light  at  52,000  feet  just  north  of 
Norfolk.  A  little  very  light  turbulehde  waf)  found  from  92,500  to  54,000  feet 
between  Raleigh,  North.. Carolina,  and  Columbia,  3quth  Carolina.  Also,  aomb 
very  light  turbulence  was  found  at  63,000  feet  over  Atlanta.  None  ooulc'i  be 
found  down  to  33,000  feet  in  the  primary  foreoaut  area  around  Macon,  On  the 
return  leg,  a  little  very  right  turbulence  was, found  at  61,000  feet  near 
Knoxville  and  between  64,000  and  66,000'  feet  near  Charleston,  West  Virginia. 

From  Charleston  to  Boston,  it  was  "as  Bmooth  a8  glass"  from  48,000  to 
64,000  feet.  Thv*  nky  was  overcast  at  Norfolk,  scattered  to  broken  in  the 
Carolinas,  overcast  again  in  Georgia,  and  mostly  clear  along  the  northbound 

leg-  , 
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Test  136 
27  October  1966 
Hans com  Fie Id >  Maas. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  pressure  was  high  over  the  entire  eastern  portion  of  the 
United  States.  A  short  wave  trough  aloft  was  entered  over  the  south  Altantic 
coastal  states  accompanied  by  weak  winds  aloft.  A  west  to  eaBt  jet  stream 
swept  acrosB  eastern  Canada  to  the  north  of  New  York  and  New  England.  There 
Was  very  little  vertical  shear  anywhere  so  no  turbulence  was  forecast. 

Maximum  winds  were  60  knots  at  25,000  to  30,000  feet  over  northern  Maine. 

Pilot  Report. 

An  area  of  light  to  moderate  turbulence  was  found  at  52,000  feet  climbing 
out  over  the  water  east  of  Boston.  The  pilot  reported  peak  readings  of 
0.4  to  0.5g.  He  was  in  turbulence  for  nearly  15  minutes,  but  ran  out  of  it 
on  the  south  leg  of  the  pattern.  It  appeared  to  be  35  to  40  miles  wide?.  The 
turbulence  did  not  seem  to  be  as  heavy  on  the  westbound  leg  (only  0.3g)  as 
on  an  eastward  heading.  Upon  proceeding  on  to  Nova  Scotia,  light  turbulence 
was  found  at  52,500  feet  over  Halifax  and  off  and  on  over  the  entire  route 
to  Fredricton,  New  Brunswick,  but  none  was  found  higher  than  52,500  feet.  Lav 
lenticular  clouds,  at  an  estimated  20,000  to  25,000  feet  were  observed  near 
Millenocket,  Maine,  so  the  pilot  changed  the  flight  plan  to  fly  over  the  area. 
Light  turbulence  was  found  over  the  altitude  range  52,000  to  58,000  feet  in 
this1 area  and  in  the  range  50,000  to  58,000  feet  in  the  area  around  Quebec 
City.  Very  spotty  light  turbulence  was  found  at  52*500  feet  on  the  Return 
leg  from  Quebec  through  Plattsburgh,  New  York  to  Albany.  A  haze  layer  was 
noted  at. about  60,000  feet  beginning  about  15  minutes  after  takeoff  and 
obntinulng  all  the  way  to  Yarmouth,  Nova  Scotia.  It  was  mostly  clear  over 
the  route  except  for  the  lenticulars  and  broken  to  overcast  cirruB  with  alto¬ 
cumulus  below  over  Quebec. 
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Test  137 
pfl  October  19 66 
HanBcom  Field,  Msbb. 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  cold  front  extended  from  extreme  northern  Maine  southwestward  anrosB  the 
area  north  of  New  'fork  State,  through  Michigan  to  Oklahoma.  A  weak 
low  pressure  front  extended  from  Maine  southxestward  to  the  Great  Lakes. 

Nearly  west-east  flow  aloft  was  aBSooiated  with  the  Jet  stream  in  Canada; 
maximum  winds  ware  90  knots  at  40,000  feet  in  northern  Maine.  No  areas 
of  turbulence  were  forecast  but  the  area  of  maximum  vertical  shear  was  in 
Canada  west  of  Maine. 

Pilot  Report. 

Very  light  turbulence  of  eight  minutes  duration  was  found  at  54,000  feet  just 
north  of  Kennebunk,  Maine.  Although  the  turbulence  was  light,  airspeed 
oscillations  of  ±3  knots  and  two  Beoonds  duration  were  noted.  Spotty  very 
light  turbulence  was  found  in  the  Bangor  area;  and  a  relatively  small  area  of 
moderate  turbulence  occurred  at  53,000  feet  just  north  of  Bangor,  Another 
small  area  of  moderate  turbulence  was  encountered  near  Platt Bburgh,  Now  York 
at  62,000  feet.  Nothing  could  be  found  at  any  altitude  over  Albany.  Scattered 
to  broken  clouds  occurred  along  the  flight  route. 
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Teat  140 
*1  Nov  •  I566 
Ramay  APB,  Puerto  Rico 


PLIOHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  a  weak  cold  front  wau  oriented  north-northeast  to  aouth- 
aouthwsst  across  Hispaniola.  At  55 *000  feet  there  was  a  zdne  of  converging 
winds  oriented  northeaet-southwest  between  Antigua  and  Martinique.  The  0 1’futt 
AFB  Global  Weather  Central  prediction  called  for  a  primary  area  of  moderate  to 
"Vere  turbulence  between  55>000  and  65,000  feet  along  this  convergence  zone 
hear  coordinates  (30  nmi  8,  51.0  nmi  E) .  A  secondary  area  of  moderate  turbu¬ 
lence  was  predicted  at  coordinates  (200  nmi  N,  400  nmi  e)  for  the  same  alti¬ 
tude  range.  Maximum  wlhds  over  the  area  Were  horth  55  knots  at  44,000  feet. 

Pilot  Report. 

An  area  of  light  turbulence  was  found  at  51,500  feet  in  the  primary  forecast 
area.  A  eearch  pattern  waB  flown  and  about  10  to  15  minutes  of  turbulence  was 
fbund  on  each  20-minute  leg.  However,  most  of  the  turbulence  was  out  on  the 
legs  away  from  the  center  of  the  area  implying  a  doughnut  shape  to  the  turbu¬ 
lence  area.  Only  a  few  ripples  were  found  at  higher  altitudes  up  to 
67,000  feat.  Clouds  in  the  turbulenae  area  were  low  scattered  to  broken 
cumulus  with  tops  around  10,000  feet. 
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Test  l4l 
7  Nov.  1966 
Ramey  APB,  Puerto  Rico 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

No  fronts  or  convergence  zones  were  in  the  area.  Wlrds  aloft  were  northwesterly. 
The  highest  winds  were  over  Grand  Turk  and  eastward  with  maximum  speeds  of 
65  to  70  knots.  A  primary  area  of  moderate  turbulence  was  forecast  for  55,000 
to  65,000  feet  at  coordinates  (90  nmi  N,  60  nmi  E)  in  the  zone  of  maximum 
winds  and  largest  horizontal  shear.  A  secondary  area  of  light  to  moderate 
turbulence  waa  forecast  for  55,000  to  65,000  feet  near  coordinates  (30  nmi  N, 

340  nmi  E)  in  the  area  of  maximum  vertical  shear. 

Pilot  Report. 

Light  turbulence  was  found  at  60,000  feet  in  the  primary  forecast  area  about 
lflO  miles  north  of  Puerto  Rico.  The  turbulence  area  measured  about  40  to 
50 miles  north-to-south  and  20  to  30  miles  east-to-west  &b  determined  from 
the  15  minute  legs  of  the  search  pattern.  The  weather  in  the  area  was  low 
broken  to  scattered  cumulus  and  scattered  high  thin  cirrus.  Tops  of  thunder¬ 
storms  with  cirrus  anvils  streaming  far  downward  were  seen  at  an  estimated 
height  of  30,000  to  35,000  feet  and  a  distance  of  150  miles  to  the  northeast. 

In  the  secondary  forecast  area  to  the  northeast  of  Antigua,  a  narrow  band  of 
light  turbulence  waa  found  at  1*9,500  feet.  It  was  only  two  to  thiee  hundred 
feet  thick.  Low  scattered  clouds  occurred  in  the  area.  On  the  return  leg, 
some  light  turbulence  was  found  at  6l,000  feet  about  20  to  30  miles  east  of 
8t.  Thomas  in  the  Virgin  Islands. 
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Teat  142 
8  Nov.  1966 
Ramey  APB,  Puerto  Rico 


PLIGHT  DESCRIPTION 

Mateorologlaal  Summary . 

At  the  surface  a  large  high  pressure  system  extended  from  the  uaub  coast  of 
the  United  States  down  over  the  area.  A  trough  aloft  was  centered  ever  Puerto 
Rico.  Maximum  winds  were  70  knots  at  47,000  feet  over  Antigua.  A  primary 
area  of  moderate  turbulence  was  forecast  for  the  layer  60,000  to  70,000  feet 
centered  at  (90  nmi  N,  510  nmi  E).  A  secondary  area  of  light  to  moderate 
turbulence  was  foreaast  for  60,000  to  70,000  feat  centered  at  coordinated 
(330  nmi  N,  230  nmi  w). 

Pilot  Report. 

No  turbulence  was  found  to  the  west  of  the  primary  area  except  for  a  little 
light  patch  at  51,000  fast  over  St.  Thomas.  An  area  of  light  turbulence  was 
found  at  51,000  feet  slightly  to  the  east  and  a  bit  to  the  Qouth  of  the  pri¬ 
mary  foreaast  area.  Oh  the  return  trip,  a  few  ripples  were  fouhd  at 
67»000  feet  over  St,  Thomas,  and  turbulence  was  encountered  at  50,000  feet 
while  descending  along  the  north  coast  of  Puerto  Rico.  It  was  dear  along 
both  the  north  and  south  coasts,  but  a  large  thunderstorm  with  its  top  at 
52,000  feet  was  situated  over  the  center  of  the  island.  The  aircraft  was 
about  20  milea  north  of  the  thunderstorm  at  the  time  of  turbulence  encounter. 
Photographs  show  only  saattored  alto-eumulua  in  the  primary  turbulence  area, 
but  cumulo-nimbus  with  long  streaming  anvil  tops  were  present  far  to  the 
north. 
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Appendix  IX 


Test-  143 
9  Nov.  1966 
Ramey  AFB,  Puerto  Rico 


FLIGHT  DESCRIPTION 


Meteorological  3unmry. 

At  the  surface,  an  extensive  high  pressure  area  covered  the  entire  western 
Atlantic  and  extended  down  into  the  Caribbean  area.  There  was  a  trough  aloft 
over  the  area  centered  approximately  along  the  longitude  of  Puerto  Rico.  Maxi¬ 
mum  winds  rloft  were  70  knots  over  Puerto  Rico.  The  primary  forecast  area  for 
turbulence  was  at  altitudes  between  55,000  and  65,000  feet  centered  at 
coordinates  (120  nmi  N,  110  nmi  E) .  A  secondary  area  was  forecast  at 
(210  nmi  N,  680  nmi  E)  for  the  same  altitude  range. 

Pilot  Report. 

No  turbulence  was  found  in  the  primary  area.  Only  a  few  ripples  could  be 
found  throughout  the  entire  altitude  range  45,000  to  66,000  l'eet.  Very  light 
turbulenoe  was  axperienced  on  cllmbout  between  36,000  and  46,000  feat.  The 
clouds  over  moat  of  the  route  were  aaattered  to  broken  cumulus  except  in  the 
northeast  portion  of  the  route  which  was  near  the  southwestern  edge  of  an 
extensive  thick  oirrua  deck  with  topB  40,000  to  44,000  feet.  Occasional 
thunderstorm  tops  could  be  seen  protruding  through  the  cirrus.  However,  other 
than  for  a  few  ripples,  no  turbulenoe  was  found  upon  flying  over  this  extensive 
cirrus  deck. 
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Test  144 
10  Nov.  1966 
Ramey  AFB,  Puerto  Rlao 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  trough  aloft  was  aooompanled  by  a  Jet  stream  over  the  area.  Maximum  winds 
were  100  knots  from  the  west-southwest  at  Antigua.  There  was  a  relatively 
.large  vertioal  shear  of  8  knots  per  thousand  feet  between  4?, 000  and 
51,000  feet  and  a  sharp  inversion  between  53,000  and  63,000  feet  over 
Guadeloupe.  Since  the  primary  and  aeoondary  forecast  areas  were  well  to  the 
north,  at  coordinates  (390  nmi  N,  450  nni  E)  and  (510  nmi  N,  280  nmi  W), 
respectively,  the  pilot  headed  for  the  Antigua-Guadaloupe  area  first. 

Pilot  Report. 

Clear  air  turbulence  was  experienced  on  climbout.  It  was  moderate  between 
20,000  and  23,000  feet,  and  the  airaraft  was  in  and  out  of  light  turbulenoe 
all  the  way  up  to  46,000  feet.  There  was  none  above  46,000  feet  until  reaching 
the  area  to  the  eaBt  of  Antigua  and  Guadeloupe  where  light  to  moderate  turbu¬ 
lence  was  found  at  58,000  feet.  A  search  pattern  was  flown  in  the  area,  and 
the  turbulenoe  area  wan  found  to  be  more  elongated  in  the  north-south  direction, 
where  it  was  continuous  for  l4  minutas,  than  in  the  east-weBt  direction.  The 
horizontal  and  vertical  extent  of  the  turbulenoe  area  was  well  defined  since 
the  plane  ran  out  of  the  turbulence  on  all  sides,  except  poBeibly  on  the  north, 
while  flying  the  legB  of  the  search  pattern.  Flights  were  alBo  made  through 
the  seme  area  at  lower  and  higher  altitudes.  Light  turbulence  was  still  found 
at  59,000  feet  (1000  feet  higher)  but  not  very  much  at  60,000  feetj  there  wan 
also  very  little  below  57,000  feet.  A  temperature  change  of  6°C  was  noted 
while  flying  the  100  mile  north-to-south  leg  of  the  pattern.  Winds  in  b'ne 
area  were  estimated  to  be  east  at  40  to  50  knots  at  60,000  feet.  On  the 
return  flight  to  Ramey,  only  ripples  of  turbulence  could  be  found  at  all  alti¬ 
tudes  up  to  67,000  feet.  A  large  thunderstorm  with  top  at  40,000  feet  was 
situated  over  St.  Thomas.  A  little  light  turbulence  was  experienced  while 
passing  over  the  thunderstorm  at  63,000  feet.  While  descending  over  Puerto 
Rico,  moderate  turbulence  was  again  encountered  at  20,000  feet,  but  the  layer 
was  thinner  than  during  climbout.  The  weather  in  the  main  turbulence  area  was 
characterized  by  a  Bolid  thick  deck  of  cirrus  below.  In  other  areas,  there 
were  aoattered-to-broken  cumulus  and  cumulo-nimbus. 
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«A>  Nhfc* 


14  Nov.  1966 


Ramey  AFB,  Puerto  Rioo 


FLIGHT  DESCRIPTION 


Meteorological  Bumtnn.',y> 

At  the  surfaae,  a  low  pressure  area  was  centered  far  to  the  north  of  the  base 
with  a  oold  front  extending  southweatward  through  the  Bahamas}  a  weak  trough 
aloft  exiated  over  the  area  with  converging  flow  aloft  in  the  area  between 
Curacao  and  Martinique.  The  forecast  aalled  for  a  primary  area  of  moderate 
turbulence  near  (30  rani  8,  970  nmi  E)  and  a  secondary  area  of  light-to- 
moderate  near  coordinates  (150  nmi  N,  60  nmi  B).  Maximum  winds  over  the 
area  were  only  4o  to  45  knots. 

Pilot  Report. 

No  significant  turbulenao  was  found  in  either  forecast  areu  in  the  altitude 
range  46,000  to  65,000  feet,  There  were  scattered  alto-cumulus  near  the 

Virgin  Islands,  scattered- to-broken  aumulus  With  some  cirrus  in  the  ar^a  north 
of  the  Leeward  Islands,  and  broken-to-overorst  cirrus  to  the  immediate  east  of 
islands. 
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Test  146 
15  Nov.  1966 
Ramey  APB,  Puerto  Rico 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface ,  a  cold  front  was  approaahing  Hispaniola  from  the  northwest. 
Winds  aloft  were  generally  light  except  for  a  southwesterly  Jet  with  speeds  of 
50  knots  at  altitudes  of  40,000  to  55,000  feet.  The  primary  area  of  moderate 
turbulence  was  forecast  for  60,000  to  70,000  feet  near  (150  nmi  N,  230  nmi  E). 
The  secondary  forecast  area  was  far  to  the  north;  however,  upper  air  soundings 
indioated  "ooollng  and  overturning"  had  occurred  in  the  Trinidata  and  Seawell 
areas  at  altitudes  of  5B,000  to  62,000  feet,  so  this  area  was  also  included 
In  the  flight  plan. 

Pilot  Report. 

No  turbulence  was  found  in  the  primary  forecast  area.  However,  upon  proceeding 
southward,  light  turbulenoe  was  found  at  many  levels  between  50,000  and 
59,000  feet  from  Guadeloupe  on.  It  appeared  to  be  most  persistent  at 
52,000  feet  in  an  area  about  100  miles  east  of  Martinique  where  a  search  pat¬ 
tern  was  flown,.  Some  of  the  turbulenoe  in  this  area  was  considered  to  be 
moderate.  No  turbulenoe  was  found  between  59,000  and  69,000  feet.  A  haze 
layer  was  noted  at  about  50,000  feet.  There  was  a  complete  blanket  of  cirrus 
clouds  below  in  this  area,  but  otherwise  only  scattered  cloudB  were  encountered 
According  to  the  pilot,  the  winds  in  the  search  pattern  area  were  northerly  at 
U0  to  50  knots,  and  the  temperature  was  -75°C,  implying  the  presence  of  a  zone 
of  strong  convergence  between  this  area  and  the  southwesterly  flow  to  the  south 
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Test  147 
16  Nov.  1966 
Ramey  APB,  Puerto  Rico 


PLIGHT  DESCRIPTION 


Meteorological  Summary, 

A  nearly  stationary  cold  front  was  located  In  the  Hispaniola  and  Grand  Turk 
areas  with  west-southwesterly  flow  aloft  over  the  frontal  zone.  A  primary 
area  of  moderate  to  severe  turbulence  was  forecast  for  55,000  to  60,000  feet 
near  coordinates  (150  nmi  N,  110  nmi  W)  in  an  area  of  fairly  strong  horizontal 
wind  shear.  A  secondary  area  of  moderate  turbulence  was  forecast  for 
55,000  to  65,000  feet  near  (150  nmi  N,  570  nmi  E).  Maximum  wind3  w<*r.s  75  knots 
at  38,000  feet  over  the  frontal  zone. 

Pilot  Report. 

An  area  of  lignt  to  moderate  turbulence  waB  found  near  the  primary  forecast 
area  at  50,000  feet.  The  area  was  approximately  50  miles  square  a, id  the  mod¬ 
erate  turbulence  seemed  to  he  concentrated  in  one  small  area  near  bhe  center. 
The  thickness  covered  1000  feet  with  extreme  limits  of  49,200  to  50,800  feet. 
The  center  of  the  turbulenae  area  seemed  to  be  situated  right  over  the  cold 
front.  There  waB  an  extensive  aloud  aover  to  the  east  and  broken  u^oudB  to 
the  west.  The  cirrus  over  the  front  were  unusually  thiok  and  dark  looking 
with  tops  at  40,000  fast.  There  was  no  turbulence  above  50,800  feet  except 
some  very  light  at  53,000  feet  over  a  much  wider  area.  Photographs  show 
soattered-to-broken  cumulus  between  Puevco  Rloo  and  the  turbulence  area  and 
solid  cirrus  with  cumulo-nimbus  tops  protruding  above  in  the  turbulence  area. 
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Appendix  IX 


Teat  lU8 
IT  Nov.  1966 
Ramey  AFB,  Puerto  Rioo 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  stationary  and  dissipating  cold  front  was  located  JUBt  tq  the  north  of  Ramey. 

A  southwesterly  Jet  stream  with  maximum  winds  80  knots  at  44.000  feet  3wept 
over  Grand  Turk,  lowering  and  intensifying  to  110  knots  at  3-1,000  feet  over 
Bermuda.  A  primary  area  of  moderate  turbulence  was  forecast  for  45,000  to 
65,000  feet  centered  at  (390  nmi  N,  340  nmi  W),  and  a  secondary  area  of  moderute 
turbulence  for  45,000  to  60,000  feet  at  coordinates  (630  nmi  N,  60  nmi  E). 

Pilot  Report. 

Only  spotty  very  light  turbulence  was  found  in  the  predicted  areas  at  the  alti¬ 
tude  range  of  57,000  to  65,500  feet.  The  turbulence  did  not  persist  for  more 
than  cne  or  two  minutes  at  a  time.  Clouds  below  along  the  southern  portion  of 
the  route  were  mostly  scattered  cumulus  over  the  water  with  large  buildups  over 
the  larger  islands.  There  waa  a  solid  cirrus  deck  below  throughout  the  north¬ 
eastern  portion  of  the  flight  path  in  the  area  where  moBt  of  the  turbulence 
was  x'ound. 
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Test  149 
SI  Nov.  1966 
Ramey  AFB,  Puerto  Rlao 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  surface  cold  front  was  lying  along  a  line  from  about  (690  nmi  N,  400  nmi  E) 
aouthwestward  across  the  Bahamas  to  southern  Florida.  There  was  a  southwesterly 
jet  stream  over  the  frontal  zone  with  maximum  winds  of  75  knots  at  40,000  feet 
extending  from  Grand  Turk  to  Bermuda.  A  primary  area  of  moderate  turbulence 
was  forecast  for  the  altitude  range  60,000  to  67,000  feet  at  coordinates 
(720  nmi  N,  200  nmi  E).  A  secondary  area  of  moderate  intensity  at  60,000  to 
69,000  feet  was  forecast  for  (660  nmi  N,  400  nmi  W). 

Pilot  Baport. 

Very  light  turbulence  vhb  encountered  on  climbout  at  6l,000  feet  about 
126  miles  north  of  Ramey.  No  more  turbulence  was  found  until  about  500  miles 
to  the  north  of  Ramey  near  the  primary  forecast  area  where  some  very  light 
turbulence  vas  found  at  62,000  feet  and  between  57,000  and  59,000  feet.  While 
making  a  turn,  one  patch  of  light  intensity  was  encountered  at  56,000  feet. 

This  area  appeared  to  be  along  the  western  edge  of  the  cold  front.  On  the  way 
back  to  Ramey,  about  20  aeconds  of  light  turbulence  was  encountered  at 
60,000  feet  at  a  point  about  3**0  miles  north-aortheaBt  of  Ramey.  The  weather 
bolow  was  broken  cumulus  and  cirrus  Just  north  of  Ramey,  then  mostly  scattered 
alto-cumulus  until  reaching  the  primary  turbulence  area  where  there  vas  broken 
cumulus  and  cirrus  which  vere  solid  to  the  east  in  what  appeared  to  be  the 
frontal  zone. 
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Teat  151 
23  Nov.  1966 
Ramey  AiB,  Puerto  Moo 


FLIOHT  DESCRIPTION 

Meteorological  Summary. 

A  surf&oe  low  pressure  area  and  associated  cold  front  was  situated  about 
600  miles  to  tho  north  of  Ramey  with  a  trough  aloft  over  the  surface  low. 
Maximum  winds  were  65  knots  over  San  Juan  at  414,000  feet.  Turbulence  was 
forecast  in  the  frontal  zone  area. 

Pilot  Report. 

On  climbout,  light  turbulence  was  encountered  at  30,000  to  35,000  feet, 

40,000  to  43,000  feet  and  48,000  to  49,000  feet.  Turbulence  was  encountered 
at  54,500  feet  about  550  miles  north-northeast  of  Ramey.  The  intensity 
increased  to  moderate  over  and  slightly  to  the  west  of  the  front.  The  turbu¬ 
lence  was  roughest  on  flying  crosswind  when  at  least  eight  minutes  of  moderate 
turbulenoe  was  experienced.  The  pilot  hesitated  about  going  through  the  same 
area  again.  Clrrua  clouds  with  .cumulus  buildups  were  present  over  the  front 
and  to  the  etist,  but  the  cloud  system  became  aoattered-to-broken  west  of  the 
front.  Light  turbulence  was  found  at  60,000  feet  over  the  center  of  the  area 
of  moderate  turbulence  at  54,500  feet.  Light  turbulence  was  alBo  found  over 
a  stretch  of  about  80  miles  at  57,000  feet  on  the  return  trip  to  Ramey. 
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Test  152 
24  Nov.  1966 
Ramey  APB,  Puerto  Rico 


FLIOHT  DESCRIPTION 

Meteorological  Summary. 

Low  pressure  at  the  surface  and  trough  aloft  were  situated  in  an  area  between 
coordinates  {690  to  990  nmi  N)  and  (400  nmi  E  to  170  nrai  W)  with  a  Jet  stream 
alo^  cvsi  the  area.  Maximum  winds  were  85  knots  at  40,000  fee',  over  Grand 
Turk.  Turbulence  was  forecast  in  the  area  of  the  jet  and  trough  aloft. 

Pilot  Report. 

Fairly  constant  very  light  to  light  turbulence  was  found  between  50,000  and 
55,000  feet  for  a  distance  of  about  200  miles  in  the  area  north  and  northeast 
of  Rainey.  However  none  was  found  farther  on  in  the  forecast  area  at  tn y  alti¬ 
tude  up  to  68,000  feet.  On  the  return  trip,  very  light  turbulence  was  again 
found  at  the  same  altitude  and  in  the  Bame  general  area  as  that  experienced 
while  flying  out.  Considerable  broken-to-overcast  cirrus  with  cumulus  buildups 
were  present  throughout. 
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Test  153 
28  Nov.  19 66 
Remay  APB,  Puerto  Rico 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

Pressure  was  high  at  the  surface  with  a  ridge  aloft  over  the  area;  strong  wind 
shear  occurred  over  the  San  Juan  area  between  100  and  70  mb  where  winds 
decreased  from  30  knots  to  near  calm.  The  forecast  called  for  a  primary  area 
of  moderate  turbulence  between  $0,000  and  65,000  feet  at  coordinates  (30  nmi  S, 
510  nmi  E).  A  secondary  area  of  light  to  moderate  turbulence  between 
50,000  and  60,000  feet  was  forecast  for  (450  nmi  N,  510  nmi  E). 

Pilot  Report . 

Light  turbulence  was  experienced  durLng  climbout  at  30,000  to  33,000  feet, 
37»OGO  to  38,000  feet,  47,000  to  49,000  feet,  and  at  60,500  feet  over  Bt. 
Thomas.  Consistent  light  turbulence  was  encountered  starting  at  58,700  feet 
about  100  miles  short  of  the  primary  forecast  area.  A  search  pattern  was  made 
in  the  area,  and  the  turbulence  was  continuous,  although  very  light,  on  the 
east-west  leg,  but  spotty  with  only  three  to  five  patches  on  the  crosswind  leg. 
None  was  found  ir.  the  primary  forecast  area.  On  the  return  trip,  very  light 
turbulence  was  again  found  in  the  same  general  area  of  the  Virgin  Islands. 

Its  duration  was  three  to  five  minutes  at  63,500  feet  centered  at  a  point  ab'..nt 
45  miles  east  of  St.  Croix.  Light  turbulence  was  also  encountered  for  about 
five  minutes  at  55,000  feet  along  the  south  coast  of  Puerto  Rico  directly  south 
of  San  Juan.  The  weather  over  St.  Thomas  was  Bcattered-to-brokon  alto-cumulus 
and.  only  scattered  alto-cumulus  in  the  area  of  continuous  light  turbulence. 
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TeaL  ip4 
29  Nov.  1966 
Ramey  AFB,  Puerto  Rico 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  trough  of  low  pressure  at  the  surface  and  aloft  with  a  cold  front  was 
situated  across  eastern  Cuba  northward  through  the  Bahamas'.  A  fairly  strong 
diverging  flow  at  100  mb  existed  from  Hispaniola  eastward.  Maximum  winds 
over  the  area  were  about  60  knots  from  the  north  at  40,000  feet  over 
Guadeloupe.  A  primary  area  of  light  to  moderate  turbulence  was  forecast  for 
altitudes  of  50,000  to  65,000  feet  for  an  area  centered  around  (90  nmi  S, 

630  nmi  E)  or  about  300  miles  east-northeast  of  Antigua.  A  secondary  area  of 
light  turbulence  was  forecast  for  the  same  altitude  range  at  coordinates 
(30  nmi  N,  170  nmi  E)  or  ;|ust  to  the  east  of  San  Juan, 

Pilot  Report . 

Climbing  out,  light  turbulence  was  encountered  for  six  minutes  at  6.2,500  feet 
in  the  St.  Thomas  area.  No  turbulence  was  found  between  St.  Thomas  and  the 
primary  area.  In  the  primary  area,  the  pilot  made  a  slow  descent  from  maxi¬ 
mum  altitude  to  52,000  feet  and  found  no  significant  turbulence.  However, 
about  60  miles  to  the  west,  light  turbulence  was  found  at  55,000  feet,  but 
the  turbulence  could  not  be  found  upon  turning  around  and  flying  through  the 
area  again.  Further  to  the  west  near  the  St.  Thomas  area  about  five  minutes 
of  light  turbulence  was  found  at  52,500  feet.  In  the  secondary  forecast 
area,  a  descent  was  made  from  maximum  altitude  and  very  light  turbulence  was 
found  at  65,000  feet  and  at  62,000  feet  -  then  none  down  to  52,000  feet  where 
about  two  minute, ■.  of  light  turbulence  was  found.  Another  patch  of  light 
intensity  was  encountered  at  50,500  feet.  There  was  broken-to-overcast  cirrus 
with  scattered  cumulus  in  the  St.  Thomas  turbulence  area.  Otherwise  only 
scattered  cumulus  and  alto-cumulus. 
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Test  159 
3  Jan.  1967 
Edwards  AFB,  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

Preesure  was  high  at  the  surface  over  Nevada  and  Utah;  trough  aloft  extended 
from  Minnesota  oouth-southwestward  to  Now  Mexico  and  west  Texas.  Wlnda  aloft 
over  California  were  northwesterly.  A  jet  stream  web  Bituated  to  the  east 
over  Utah  and  Arizona. 

Pilot  Report. 

No  turbulence  was  noted  during  the  entire  flight.  The  weather  waB  clear 
inland  and  only  scattered  stratus  occurred  off  shore. 
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Test  160 
h  Jan.  1967 
Edwards  AFE,  Calif. 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

In  a  strong  westerly  flow  aloft  over  northern  California  and  Oregon,  Jet  stream 
speeds  increased  from  100  knots  at  1*3,000  feet  over  the  San  Francisco  area  to 
150  knots  at  35,000  feet  in  southern  Oregon.  At  altitudes  above  60,000  feet, 
the  speeds  decreased  rapidly  and  the  direction  shifted  from  westerly  to 
easterly  over  northern  California.  The  primary  forecast  area  was  for  light  to 
moderate  turbulence  around  64,000  feet  near  Red  Bluff  based  on  the  vertical 
wind  direction  shear  near  this  level. 

Pilot  Report. 

The  first  turbulence  encountered  was  Just  south  of  Red  Bluff  at  60 ,000  feet. 

It  was  light  to  moderate  in  intensity.  The  top  of  the  layer  was  at  62,000  feet, 
the  bottom  at  59 ,000  feet .  Between  Red  Bluff  and  Reno ,  light  to  moderate 
turbulence  was  encountered  at  58,500  feet,  and  about  13  minutes  of  moderate 
turbulence  (±0.7g)  was  found  at  54,000  feet  east  of  the  Sierra  Nevada  between 
Reno  and  Coaldale.  It  was  as  smooth  as  glass  east  of  Coal dale  and  on  the 
return  leg  to  Edwards  at  64,000  feet.  There  was  a  solid  cirrus  overcaBt 
throughout  most  of  the  area. 
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Teat  163 
Ik  Jan.  I96T 
Elmendorf  AFB,  Aiauka 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 


At  the  aurface,  pressure  was  ‘..ov  over  the  Gulf  of  Alaska,  and  a  high  pressure 
area  was  centered  over  the  Yukon  with  a  ridge  extending  westward  over  Alaska; 
a  trough  aloft  over  the  Oulf  extended  up  to  above  ^0,000  feet.  Maximum  windB  in 
the  Anchorage  -  McGrath  area  wore  95  knots  at  around  100,000  feet.  Maximum 
winds  at  flight  altitudes  were  50  knots.  Offutt  AFB  Global  Weather  Central 
predicted  a  primary  area  of  light  turbulence  at  (550  nmi  S,  120  r.mi  W),  or 
approximately  in  the  aren  of  the  trough  aloft. 

Pilot  Report. 


Very  light  turbulence  was  encountered  at  51*,000  feet  about  300  miles  south  ol' 
Elmendorf.  After  proceeding  to  the  primary  forecast  area,  a  spiral  descent 
was  made  from  62,000  to  52,000  feet,  and  no  turbulence  waB  round.  Very  light 
turbulence  was  next  encountered  Just  south  of  the  Aleutian  Chain  at  59,500  feet. 
Its  duration  was  about  10  minutes.  Another  Btretch  of  very  light  turbulence  of 
about  the  same  duration  was  encountered  JUBt  before  reaching  Cape  Newenham. 

Upon  turning  east  at  the  Cape  and  proceeding  back  toward  Elmendorf,  about 
12  minutes  of  very  light  turbulence  was  found  at  6l,500  feet;  further  on,  about 
seven  minutes  of  very  light  turbulence  was  encountered  at  58,700  feet.  This 
latter  layer  was  very  thin  -  only  about  300  feet.  Descending  at  Elmendorf, 
another  patch  of  very  light  turbulence  was  found  at  53,500  feet.  Photographs 
show  solid  cirrus  clouds  below  in  the  area  where  turbulence  was  first  encoun¬ 
tered  but  broken  alto-cumulus  and  scattered  cirrus  in  the  primary  forecast 
area,  it  was  mostly  clear  along  the  route  between  Cape  Newenham  and 
Elmendorf  AFB, 
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i  Ch 


1 6  Jan.  1967 
Elmer.dorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 


There  was  a  deep  low-pressure  area  at  the  surface  and  a  strong  trough  aloft 
over  the  western  Aleutians.  An  occluded  front  oriented  northwest-southeast 
ran  through  Elmendorf  and  there  was  a  ridge  aloft  over  the  Gulf  of  Alaska. 

Two  Jet  streams  were  present,  a  southerly  tropospheric  Jet  at  28,000  feet  with 
maximum  winds  of  100  knots  at  St.  Paul  Island,  and  a  stratospheric  circumpolar 
Jet  centered  at  around  105,000  feet  from  the  west-northwest  with  maximum 
speeds  of  nearly  130  knots.  The  primary  forecast  area  for  turbulence  waE  JuBt 
to  the  south  ol‘  St  Lawrence  Island. 

Pilot  Report. 

No  significant  turbulence  was  encountered  at  any  altitude  enroute  or  in  the 
primary  forecast  area.  However,  upon  proceeding  southeastward  toward  Cold  Bay, 
very  light  turbulence  was  first  encountered  at  62,000  feet  Just  north  of 
Nunivak  Island.  In  the  Cold  Say  area  on  the  Aleutian  Chain,  light  to  moderate 
turbulence  was  found  at  51 >000  feet,  and  a  search  pattern  was  made.  The  area 
of  turbulence  Seemed  to  be  elongated  in  the  east-west  direction  and  was  quite 
short  in  the  north-south  direction.  Further  on,  about  seven  minutes  of  very 
light  turbulence  was  found  at  5^ >000  feet  on  the  south  side  of  the  Chain.  The 
cloud  conditions  along  the  route  were  low  broken  to  overcaBt  until  reaching 
the  main  turbulence  area  where  there  was  also  a  high  cirrus  overcast.  Large 
abrupt  breaks  occurred  in  the  cirrus  deck  owtr  the  Aleutian  Chain,  Indicating 
possible  wave  action. 
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Test  165 

17  Jan.  1967 
Elmendorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  deep  low-pressure  area  was  centered  over  the  Aleutian  Chain.  An  occluded 
front  was  oriented  northwest-southeast  through  Cold  Bey.  There  was  a  high- 
pressure  area  centered  over  Yukon  with  sharp  ridge  aloft  over  the  eastern 
portion  of  the  Gulf  of  Alaska.  Maximum  winds  aloft  were  120  knots  at 
92 >000  feet  in  the  Fairbanks  area.  Winds  at  flight  altitude  were  about  30  to 
35  knots. 

Pilot  Report. 

The  first  significant  turbulence  encountered  *aa  at  57,800  feet  in  the  area 
to  the  northeast  of  Bethel  including  about  ten  minutes  of  light  intensity. 

A  thin  band  of  intermittent  light  turbulence  of  eight  minutes  duration  was 
found  between  53,000  and  5^,000  feet  along  the  flight  path  due  north  of' 
Bethel.  No  turbulenae  could  be  found  betweeh  50,000  and  62,000  feet  in  the 
primary  forecast  area  south  of  St.  Lawrence  Island.  About  four  minutes  of 
very  light  turbulence  was  found  at  60,500  feet  near  Moses  Point.  On  the  way 
to  Cape  Romanzof,  there  was  a  solid  cirrus  overcast  with  tops  at  30,000  fuet 
north  of  Bethel.  A  haze  layer  was  observed  with  a  sharp  top  at  62,000  feet 
In  the  primary  foreoast  area,  Thsre  was  also  a  solid  deck  of  strato-cumulus 
below, 
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Test  166 
25  Jan. 

Elmendorf  APB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  high  pressure  covered  Alaska  and  western  Canada.  A  closed 
high  aloft  centered  over  the  Aleutians  wa*  accompanied  by  light  winds  up  to 
67,000  feet  (50  mb).  Maximum  winds  were  associated  with  the  stratospheric 
circumpolar  Jet  stream  at  100,000  feet  with  speeds  of  100  knots.  Offut 
Global  Weather  Central  predicted  a  primary  area  of  moderate  turbulence  between 
57,000  and  60,000  feet  near  St.  Paul  Island  (map  coordinates  250  nmi  S, 

586  nmi  W)  and  a  secondary  area  of  intermittent  moderate  turbulence  between 
66,000  and  68,000  feet  near  King  Salmon  (map  coordinates  130  nmi  S, 

170  nmi  W).  In  this  area  there  was  some  horizontal  shear  as  the  winds 
increased  from  4  knots  at  King  Salmon  to  40  knots  at  Fairbanks.  It  was  also 
observed  that  the  isotherms  between  150  and  50  millibars  become  more  perpen¬ 
dicular  to  the  flow  in  the  area  east  of  Anchorage  toward  Yakutat. 

Pilot  Report. 

As  only  a  short  flight  could  be  made  due  to  predicted  bad  weather  at  Elmendorf, 
the  primary  area  was  eliminated  from  the  flight  plan.  Instead,  the  secondary 
area  was  included  as  well  as  a  short  leg  east  of  Anchorage.  Light  turbulence 
was  encountered  at  54,000  feed  on  climbout.  However,  no  turbulence  could  be 
found  in  the  secondary  forecast  area  where  the  weather  was  clear.  A  little 
very  light  turbulence  was  found  at  60,500  feet  near  Fairbanks,  but;  the  best 
turbulence,  although  still  light,  was  found  at  54,000  feet  east  of  Anchorage. 
After  running  a  nine-minute  leg  the  aircraft  was  out  of  the  turbulent  area. 
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Test  167 
26  Jan.  1967 
Elmenaorf  AF'B,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary . 

At  the  surface,  high  pressure  was  centered  over  Alaska  and  the  Yukon.  A 
closed  high  aloft  centered  over  the  Aleutians  extended  almost  up  to  100  milli¬ 
bars.  There  were  two  jet  streams.  The  tropospheric  jet  was  from  the  north¬ 
east  at  18,000  feet  where  winds  flowing  around  the  closed  high  pressure  area 
to  the  west  reached  speeds  of  69  knots  at  King  Salmon.  The  stratospheric 
circumpolar  jet  was  centered  at  100,000  feat  with  maximum  speeds  around 
80  knots.  At  flight  altitudes,  the  winds  were  light  over  southern  Alaska, 
about  15  to  20  knots,  but  increased  to  35  knots  in  the  Fairbanks  area  and  to 
60  knots  at  Point  Barrow  on  the  north  coast.  Offut  Global  Weather  Central 
predicted  a  primary  area  of  moderate  turbulence  at  58,000  to  59>000  feet  at 
map  coordinates  (490  nmi  N,  170  nmi  E),  which  is  near  Barter  Island.  A 
secondary  area  of  moderate  turbulence  was  forecast  for  55>000  to  58,000  feet 
at  map  coordinates  (70  nmi  S,  290  nmi  E),  which  is  at  Yakutat.  Due  to 
unusually  uniform  temperatures  at  flight  altitudes  over  the  entire  area,  the 
project  personnel  did  not  expect  any  turbulence. 

Pilot  Report. 

No  significant  turbulence  was  found.  It  was  as  smooth  as  glass  in  both  fore¬ 
cast  areas.  A  few  patches  of  very  light  turbulence  were  found  at  48,000  to 
52,000  feet  between  Barter  Island  and  Yakutat,  and  no  other  turbulence  was 
found.  At  low  levels,  light  to  moderate  turbulence  was  encountered  between 
26,000  and  12,000  feet  while  descending  into  Elmendorf.  The  sky  was  mostly 
clear  south  of  Fairbanks,  then  increasing  scattered-to-broken  thin  cirrus  and 
finally  solid  cirrus  overcast  was  encountered  in  the  Barter  Island  area  with 
some  thin  veilB  of  cirrus  up  to  48,000  feet.  On  the  southbound  leg,  there 
was  a  thin  cirrus  overoast  in  the  area  east  and  south  of  Fairbanks  and  solid 
cirrus  below  along  the  coast  and  over  the  Gulf. 
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27  Jnn.  1967 
Slmendori  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Pressure  was  high  at  the  surface  over  Alaska  with  a  ridge  aloft  over  the 
Aleutians  and  Bering  Sea.  A  trough  was  present  aloft  over  the  eastern  portion 
of  the  Gulf  of  Alaska  centered  near  Yakutat.  The  flow  aloft  was  northerly  up 
to  hO ,000  feet  between  the  ridge  and  trough.  Maximum  speeds  were  75  knots. 

At  higher  levels,  the  vlnds  were  light  over  southern  Alaska,  but  northwesterly 
at  45  knots  in  the  Point  Barrow  area.  The  foreoast  called  for  turbulence  in 
both  the  Nome  and  Point  Barrow  areaB  based  on  a  trough  in  the  isothermal 
pattern  over  weBtern  Alaska  and  horizontal  and  vertical  shear  in  the  Point  Barrov 
area. 

Pilot  Report. 

Moderate  turbulence  was  encountered  on  climbout  at  1*9,000  feet.  Further  along 
the  route  to  Fairbanks,  a  patch  of  light-to-moderate  turbulence  was  found  at 
59,300  feet,  but  it  could  not  be  located  again  upon  flying  through  the  area  a 
seoond  time.  Near  Galena,  between  Fairbanks  and  Nome,  a  patch  of  very  light 
turbulece  was  found  at  57,500  feet.  Further  on  toward  Nome,  patches  of  light 
turbulence  were  found  at  57,000  and  59 ,000  to  60,000  feet,  but  none  was  con¬ 
sistent.  "  Over  Nome  during  a  spiral  descent  from  maximum  altitude,  light  tur¬ 
bulence  was  found  at  60,500  and  55,000  feet  and  very  light  at  52,000  feet. 

Between  Nome  and  McOrath,  about  10  minutes  of  steady  light-to-moderate  turbu¬ 
lence  was  found  at  57,000  feet.  After  running  out  of  this  turbulence,  while 
proceeding  southeastward,  the  pilot  climbed  to  60,000  feet  and  encountered  It 
again.  The  pilot  was  of  the  opinion  that  the  turbulent  layer  was  sloping 
upward  toward  Anchorage. 
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Test  169 
30  Jan.  1967 
Elmendorf  APB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary, 

Pressure  was  high  at  the  curface  over  Alaska  and  northwest  Canada,  and  low  in 
the  Gulf.  There  was  a  trough  aloft  over  the  Gulf  with  a  ridge  over  the  western 
Aleutians.  The  strongest  winds  were  associated  with  the  stratospheric  circum¬ 
polar  Jet  stream  at  100,000  feet  in  which  maximum  speeds  reached  125  knots.  At 
flight  altitudes,  winds  were  strongest  over  central  and  northern  Alaska  with 
speeds  of  about  60  knots.  There  was  very  little  indication  upon  which  io  base 
a  prediction  of  turbulence  so  the  flight  plan  was  based  on  horizontal  shear  in 
the  .area  between  Anchorage  and  Galena,  vertical  shear  of  3  knots  per  thousand 
feet  at  Fairbanks ,  and  a  Bmall  temperature  gradient  across  the  flow  over  south¬ 
eastern  Alaska  ■■  especially  at  1^0  mb. 

Pilot  Report. 

Only  a  few  patches  of  very  light  turbulence  were  found.  The  first  patch  of 
three  minutes'  duration  was  found  at  5** ,000  feet  east  of  McGrath.  Another 
vea  of  very  light  intensity  but  of  six  to  eight  minutes'  duration  wsb  found 
between  1*9,000  and  51,000  feet  Just  west  of  Fairbanks.  Neither  of  these  areas 
coul4  be  found  upon  passing  through  a  second  time.  Another  patch  of  very  light 
turbulence  was  found  at  6l,000  feet  between  Yakutat.  and  Whitehorse  and  at 
59,000  feet  over  Yakutat  on  the  return  flight.  Only  high  thin  scattered  cirrus 
clouds  vers  present  in  the  area  to  the  north  of  Anchorage,  and  there  was  a  low 
overcast  of  stratus  and  strato-cumulus  over  most  of  southeastern  Alaska. 
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Test  170 

31  Jai  .  1967 

ELnei'iuuxT  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

Pressure  was  low  at  the  surface  in  the  Gulf  of  Alaska  and  high  over  the  Yukon 
and  northern  Alaska.  A  trough  aloft  over  the  Qulf  extended  northward  along 
the  Alaska- Yukon  border.  A  ridge  was  located  aloft  over  the  western  Aleutians. 
Maximum  winds  again  were  located  high  up  at  100,000  feet  in  the  aircumpolar 
stratospheric  Jet  stream  with  speeds  of  160  knots  at  Point  Barrow.  At  60,000 
feet,  wind  speeds  increased  from  50  knots  at  Anchorage  to  75  knots  at  Fairbanks 
and  to  1C£  knots  at  Point  Burrow.  Light  turbulence  waB  forecast  for  the  Nome, 
Kotzebue,  Point  Barrow  and  Fairbanks  areas  based  on  horizontal  shear  in  the 
Nome  area  and  large  vertical  shear  over  the  entire  route.  Both  Kotzebue  and 
Point  Barrow  had  a  to-  to  50-knot  increase  :Ln  speed  between  53,000  and 
68,006  feet.  However,  there  was  no  support  for  the  turbulence  forecast  based 
on  the  isothermal  pattern  except  possibly,  down  around  b5,000  feet. 

Pilot  Report. 

No  turbulence  could  be  found.  It  was  as  smooth  as  glass  oyer  the  entire  route. 
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l'eat  171 
1  Feb .  1967 
Klraondorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 

keteurologlotl  Summary. 

,  ’  ’  I-  ''  . 

A  large  low-pressure  area  vaa  oentared  in  tha  Gulf  of  Alaska  with  a  trough 
aloH  ovar  souths a* turn  Alaska  and  tha  Yukon.  A  ridge  aloft  continued  to  hold 
over  tha  vastarn  Aleutians.  The  primary  forecast  area  called  for  light  turbu- 
lonce  between  65>000  and  67,000  feet  near  Kotzebue  (map  coordinates  350  nmi  N, 
240  ntai  W).  A  secondary  area  of  light  turbulence  between  60,000  and  6^ , 000  feet 
was  forecast  near  Bethel  (map  Coordinates  10  nmi  S,  320  nml  Vi).  Winds  over  the 
forecast  areas  increased  from  30  to  40 .knots  at  150  mb  (44,000  feet)  to  75  to 
95  knots  at  50  ntb  (67*000  feet).  There  was  no  significant  temperature  gradient 
over  the  area. 

Pilot  Report. 

No  significant  turbulence  vai  found..  It  was  smooth  in  both  forecast  areas. 

Abciut  one  minute  of  vary  light  turbulenoe  was  encountered  at  59  ,  500  foot 
approximately  90  ttllec  west  of  Anchorage.  The  pilot  turned  arovnd  and  was 
able. to  fly  through  the  same  patch  again.  Another  patch  of  very  light 
intensity  was  found  at  63,5QU  feat  near  Galena.  There  was  an  overcast  at 
Anchorage  with  tops  at  26,000  fset,  but  otherwise  it  was  mostly  clear  over 
tha  entire  route. 
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Teat  172 
1+  Pel).  1967 
Elmendorf  AFB,  Alaska 


PLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface ,  pressure  was  lov  over  southeastern  Alaska  and  the  Aleutians 
with  a  ridge  of  high  pressure  sandwiched  in  between.-  There  was  a  ridge  aloft. 
Two  Jet  streams  were  present)  one  in  the  troposphere  at  28,000  to  35,000  feet 
with  maximum  speeds  close  to  100  knots  near  Yakutet.  The  other,  a  circumpolar 
stratospheric  Jet  stream,  was  oentered  around  100,000  feet  with  a  maximum  speed 
of  85  knots.  A  primary  forecast  area  for  moderate  turbulence  between  52,000 
and  54,000  feet  was  located  over  the  Aleutians  at  map  coordinates  (370  nmi  S, 
500  nmi  W).  However,  It  was  necessary  to  plan  the  flight  so  the  aircraft  would 
remain  over  mainland  Alaska.  An  analysis  of  the  meteorological  situation  over 
the  mainland  indicated  that  the  area  toward  Yakutat  should  be  included  in  the 
flight  plan  since  thiB  was  the  area  of  largest  temperature  gradient  along  the 
flow  between  100  and  50  mb. 

Pilot  Report. 

An  area  of  light  ohoppy  turbulence  was  found  Just  west  of  Yakutat  at 
54,000  feet.  The  area  was  2000  feet  thick  and  of  five  minutes'  duration. 

Upon  returning  bo  the  area,  the  turbulence  was  found  again  in  exactly 
the  same  looatlon.  Other  similar  areas  of  light  turbulence  were  found  at 
54,000  feet  Just  southeast  of  Anchorage,  at  52,000  feet  near  Bethel,  and  at 
62,000  feet  over  McGrath.  However,  this  latter  turbulence  could  not  be  found 
upon  making  a  second  pass  through  the  area.  Low  stratus  clouds  were  present 
sdong  the  south  coast.  Otherwise  only  high  thin  cirrus  prevailed  over  the 
rest  of  the  route. 
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Test  173 
6  Feb.  1967 

Elmendorf  APB,  Alaoka 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

At  the  surface,  there  via  a  deep  low-pressure  area  centered  to  the  north  of 
Cold  Bay.  It  was  accompanied  by  an  occluded  front  oriented  approximately 
through  Bethel,  King  Salmon,  and  Kodiak.  There  wan  a  strong  ridge  aloft 
centered  approximately  along  the  Alaska-Yukon  border.  Maximum  winds  aloft  were 
1U0  knots  at  33,000  feat  over  Anchorage.  A  primary  area  of  moderate  turbulence 
between  58,000  and  63,000  feet  was  forecast  by  Global  Weather  Central  for  the 
Gold  Bay  area  and  a  secondary  area  of  light  turbulence  between  5h,000  and 
57,000  feet  was  foreaast  for  the  King  Salmon  area.  ThiB  foreoast  from  OWC 
plus  the  fact  that  the  isotherms  crossed  the  aontour  lines  at  a  large  angle  in 
the  same  area  (especially  at  150  and  100  mb)  made  it  appear  that  turbulence 
could  be  predicted  with  considerable  confidence. 

Pilot  Report. 

There  was  a  solid  overaast  on  climbout  with  cloud  bases  at  3500  feet  and  tops 
at  26,000  fast.  The  first  turbulence  was  encountered  about  50  to  60  miles 
short  of  King  Salmon.  It  was  light  In  intsnslty  and  extended  from  51,500  to 
5^,500  feet.  It  ocourred  above  a  line  of  high  oirrus  about  20  miles  wide 
located  Just  south  of  a  solid  high  deck  of  cirrus.  Both  cloud  formations  were 
oriented  northesst-eouthveat .  There  was  nothing  at  forecast  altitudes  ovsr 
Cold  Bay,  but  upon  descending  to  53,000  feet  moderate  to  heavy  turbulence 
( .5g)  was  encountered.  A  search  pattern  was  flown  in  this  area.  There  was  a 
low  broken  to  overoaat  condition  beneath.  On  the  return  flight  over  King 
Salmon,  patches  of  light  turbulence  of  about  five-seconds'  duration  were  found 
between  52,000  and  55,000  feet.  No  turbulence  was  found  at  higher  altitudes 
up  to  67,000  feet.  Descending  into  Elmendorf,  moderate  turbulence  was 
encountered  at  38,000  to  1*2,000  feet.  The  top  of  the  overaast  was  31,000  feet. 
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Tost  IT 4 
7  Feb.  1967 
Elmendorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low  pressure  at  the  oirfaae  was  located  in  the  Gulf  of  AlaBka  accompanied  by 
a  warm  front  approaching  the  southeast  coast  of  Alaska.  A  ridge  aloft  wub 
centered  over  the  Yukon,  so  that  the  flow  aloft  over  Alaska  was  BOuth  to  south¬ 
westerly.  Maximum  winds  were  90  knots  from  the  south  at  28,000  feet  over 
Anchorage.  The  forecast  called  for  a  primary  area  of  moderate  turbulence  at 
59 1 500  to  62,000  feet  hear  Cold  Bay  .  The  largest  temperature  gradient  (5°c) 
along  the  flow  contours  at  100  mb  lay  between  King  Salmon  and  Cold  Bay, 

Pilot  Report . 

. . . 

On  olimbout,  some  light  turbulence  was  encountered  at  56,000  feet  In  the 
King  Salmon  area.  Choppy  light  turbulence  was  found  in  the  Cold  Bay  area. 

A  searoh  pattern  was  flown  at  57 >000  feet,  and  turbulence  could  be  found  over 
Bethel  in  the  altitude  range  48,000  to  66,000  feet,  The  weather  below  wan  low 
scattered  to  broken  strato-cumulud  in  the  Cold  Bay  Area  and  completely  over¬ 
oast  at  Bethel, 
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Test  175 
8  Feb.  1967 
Elmendorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  deepening  low  pressure  area  was  located  south  of  the  Aleutians  at  the  surface. 
Pressure  was  also  low  over  the  Yukon  and  eastern  Alaska.  The  ridge  aloft  con¬ 
tinued  to  remain  stationary  over  eastern  Alaska  and  the  Yukon.  Winds  at  flight 
altitudes  were  generally  30  to  40  knots.  The  maximum  wind  at  Bethel  was  70  knots 
at  2k ,000  feet.  A  primary  area  of  moderate  turbulence  wsb  forecast  for  the 
layer  52,000  to  53,000  feet  over  the  Beward  Pennisula  Just  north  of  Nome.  A 
secondary  area  of  light  turbulence  was  forecast  for  the  layer  52,000  to  55,000 
feet  over  Dethel.  Temperature  gradients  along  the  wind  flow  at  100  and  50  mb 
levels  were  small. 

Pilot  Report. 

No  significant  turbulence  was  found  any  where  along  the  route  at  flight 
altitudes.  Only  a  few  minutes  of  very  light  chop  were  found  in  the  Nome  area 
and  again  near  McGrath.  The  weather  was  mostly  clear. 
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Test  176 
10  Feb .  1967 
Elmendorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 

Meteorology  al  Summary. 

At  the  surface,  pressure  w*b  low  over  the  western  Aleutians  and  high  orer 
eastern  Alaska  and  northwest  Canada.  The  ridge  aloft  continued  tc  persist  over 
eastern  Alaska  and  the  Yukon.  Maximum  winds  were  associated  with  the  circum¬ 
polar  stratospheric  Jet  stream  between  85,000  and  110,000  feet  with  speeds  of 
90  knots.  Windt:  at  flight  level  were  35  to  50  knots.  A  primary  area  of  moderate 
turbulence  was  forecast  for  the  layer  38,000  to  60,000  feet  in  the  Bethel  area, 
and  a  secondary  area  of  light  turbulence  was  forecast  for  the  layer  55,000  to 
65,000  feet  in  the  eaetern  portion  of  the  Oulf  of  Alaska.  Temperature  gradisntE 
along  the  flow  at  100  and  50  mb  were  very  slight . 

Pilot  Report, 

There  wari  no  debriefing  tape,! so  no  details  are  available.  The  pilot  made 
no,  note  of  any  turbulence  in  his  log.  The  weather  .was  clear  throughout. 
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Tent  ITT 
13  Feb.  19f>7 
llimendorf  AFB,  Alaska 


KJ.0I2V  DESCRIPTION 

Meteorological  Summary  ; 

Yreksure  ■  at  the-  surface  vu  high  over  Alaska  and  low  in  the  Gulf  and  over  the 
■western  Aleutians There  was  a  alight  ridge  aloft  to  the  vest  of  Alaska,  but 
mostly  a  westerly  flow.  Two  Jet  streams  were  again  present.  The  tropospheric 
JPi  was  at  2t>,000  feet  with  speeds  of  95  knots  over  Anchorage.  The  circumpolar 
stratospheric  Jet  was  located  slightly  above  100,000  feet  with  apeede  of  90 
knots.  At  flight  altitudes  the  winds  averaged  hj  to  55  knots.  No  significant 
twhulence  was  prediotud  although  there  wao  a  alight  temperature  gradient  along 
the  flow  of  between  two  and  three  degrees  between  Bethel  and  Anchorage  at  50  mb. 

Pilot  Report.  ’ 

There  vaa  no  significant  turbulence.  found,  According  to  the  pilot’s  log,  only 
a  few  patches,  of  very ,  vary  light  ohop  were  noted  at  altitudes  between  61,000 
and  6U,000  feet.  The  patches  of  chop  were  scattered  along  the  entire  route, 
but  were  found  mainly  in  the  area  of  Bethel,  Kotsebutf  and ‘east  of  Galena.  The 
leather  wee  clear  throughout.  • 
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Test  178 
Ik  Feb.  1967 
Elmendorf  AFB,  Alaska 


FLIGHT  DESCRIPTION 


Meteorological  Summary. 

A  low-pressure  area  was  located  at  the  surface  over  southeast  Alaska  and  the 
eastern  portion  of  the  gulf;  while  high  pressure  covered  northern  Alaska  and 
northwest  Canada.  A  trough  was  located  aloft  over  northwest  Canada  so  that 
the  winds  over  Alaska  were  northwesterly.  The  tropospheric  Jet  stream  was 
the  stronger  and  vris  centered  at  30 ,000  feet .  Maximum  winds  were  130  knotB  in 
the  Bethel  and  King  Salmon  area.  Winds  at  flight  altitudes  were  h5  to  50  knots. 
A  primary  area  of  light  turbulence  was  forecast  for  the  layer  61,000  to  63,000 
feet  near  Bethel,  and  a  secondary  area  of  light  turbulence  was  forcaBt  over 
Anchorage.  There  was  but  little  temperature  gradient  along  the  flow  in  this 
area. 

Pilot  Report. 

No  significant  turbulence  was  found.  Only  one  area  of  very  light  turbulence 
was  noted  at  56,000  feet  both  times  While  crossing  the  mountains  between  King 
Salmon  and  Bethel.  The  weather  along  the  route  was  mostly  low  broken  to 
overcast. 
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10.  A  VA  ILASILITY/UMITATION  NOTICE*  “ 

ThiB  document  is  subject  to  special  export  control  and  each  transmittal  to 
foreign  governments  or  foreign  nationals  may  be  made  only  with  prior  approval 
of  AFFDL  ( FDTE ) ,  Wright-Patterson  AFB,  Ohio  45433. 

II.  *UPPL SMCNTANY  NOTH 

None 

I*.  SPONSORING  MILITARY  ACTIVITY 

AF  Flight  Dynamics  Laboratory 

Research  and  Technology  Division 

_.Alr  fnrni  flvntpmn  Cinnnnimri _ .... 

!*•  asstnapt  Wright-Pnttereon  AFB,  Ohio 

This  report  describes  the  high  altitude  clear  air  turbulence  (HICAT)  flight  investi 
gat ion  with  primary  emphasis  upon  the  results  achieved  since  15  February  1965.  On 
this  date  the  program  web  redirected  to  utiliise  a  new  digital  instrumentation  system] 
for  the  measurement  of  CAT  in  the  wavelength  range  from  about  100  feet  to  60,000 
feet.  The  program  effort  required  the  measurement  of  CAT  velocity  components  at 
altitudes  of  1*5,000  to  70,000  feet  in  Beven  geographic  areas.  Instrumentation  car¬ 
ried  aboard  the  HICAT  aircraft,  an  Air  Force  U-2,  consisted  of  a  PCM  System,  an 
[inertial  Navigation  System,  aerodynamic  and  aircraft  response  sensors  including  a 
fixed  vane  gUBt  probe,  oscillograph  recorder,  and  a  digital  magnetic  tape  recorder. 

|The  program  objective  1b  to  determine  the  statistical  characteristics  of  high  alti¬ 
tude  CAT  bo  as  to  improve  structural  design  criteria.  Overall,  29.2  hours  of  high 
altitude  CAT  were  located  and  recorded  in  flights  covering  over  256,000  miles  from 
{bases  in  California,  Massachusetts,  Alaska,  Hawaii,  Puerto  Rico,  New  Zealand,  and  . 
Australia.  Actual  vertical,  lateral,  and  longitudinal  gUBt  velocity  time  histories 
have  been  calculated  from  the  measurements  and  used  to  obtain  gust  velocity  power 
spectra.  Derived  equivalent  gust  velocities  vers  also  calculated  and  po&k  counted.' 
(Meteorological  factors  were  considered  in  categorizing  and  correlating  data.)  Time 
histories  and  power  speotra  are  found  in  Volume  IX  of  thiB  report,  vhil»>meteorolo- 
gioal  data  and  flight  track  maps  are  included. i(^  Volume  III.  e 
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L  OHKUNAllNa  ACTIVITYl  Inter  tha  name  ud  nddraan 
of  tb  eothraetor.  eabcotrtractor,  grants#,  Pop  art  mar rt  of  De- 
tottM  nativity  or  ether  offMluUon  foorperota  author)  laeulng 


2a.  WPOBT  BBCUMTY  CLAWriCAtlONi  Enter  the  over¬ 
all  eeowrtty  cleeeUwelloa  of  the  report.  ladtoate  whither 
"Raatrirrted  Data"  la  tael  triad  Marking  la  la  b«  la  aooonl- 
HW  with  emde*  eaourhy  regwlatloae. 

»  MWWl  Aanaalo  d-iattgredlttg  la  aatltM  la  DoD  M- 
•saliva  1200. 10  aai  Artaad  Paaaaa  laaaatrw,  Mantel.  Enter 
I  ha  pomp  nowbor.  Aba,  whaa  aypUeable,  a  haw  that  optional 
Mreffhgpe  have  bona  uaad  Im  droop  a  aai  droop  a  aa  nuther- 


latpoaad  by  aaourlty  claaalfloatlon,  uelttg  standard  etatamenta 
auoh  aai 

(1)  "Qualified  requeetere  may  obtain  oopiaa  at  thla 
raport  from  DDC." 

(2)  “Foreign  aunouacamant  and  dlaaamlnatlon  of  thla 
raport  by  DDC  la  not  author  land. " 

(3)  "U  &  Oanmard  egenelee  may  obtain  oopiaa  of 
thla  raport  directly  from  DDC.  Oth ar  goal  tried  DDC 
uaora  a  hall  requeel  through 


S.  RVOItTITVUb  lalar Ik* aoaelota ropart  title  la  all 
rapM  lattara.  Titian  la  all  oaaaa  ahould  ba  unclee  rifled. 
If  a  nine  tearful  thla  oaaoat  bo  aalaotod  without  olaoalflaa- 
tlaa,  ahww  tula  olaaalflootkm  In  all  caphala  la  paraathaola 


(4)  “U.  b  adlltary  aganelaa  may  obtain  oopla 

■apart  directly  from  DDC.  Other  qualified 
ahull  roquret  through 


ilaa  of  thla 
>d  ooara 


lien,  .allow  tltla  olaaslflcatkm  In  all  caphala  In  parenthoola 
InmatHetely  Mtowtne  tha  Utla. 

4.  PieemrnVE  MOTE*  If  approprirte.  aata*  tha  type  of 
ropart,  an,  iatorba,  pnpiu,  aaaaaary.  annual,  or  fired. 
Qlva  tb  tooluelve  dataa  abd  a  apaelflo  raportlng  ported  la 


1  AUTHOatfah  Kadar  tha  aame(a)  of  author<a)  aa  ahowa  oa 
ar  la  tha  report,  treat  laat  noma,  that  aanre,  mlddla  Initial. 
If  adlUary,  ahaar  readr  and  branch  of  a  ore  loo.  Tha  two*  of 
the  prlwalpal  author  to  an  abaoluta  atlabaim  requlreaaaat. 

<k  REPORT  DATEi  treat  tha  data  of  tho  report  aa  day, 
anwtb  yaar;  ar  nohh  yuan  If  awre  than  ona  data  appaara 
act  tha  raport.  aaa  date  of  publication. 

7a.  TOTAL  NUMBER  OF  PAOE*  Tha  total  paga  count 
ahould  follow  animal  pawl  nation  procadurra,  La.,  arear  tha 
nuarbar  af  pataa  aerhalwlag  Information. 

7*.  MUMMER  OP  REFERENCES!  Solar  tho  total  number  of 
roforaacaa  chad  la  tha  report. 

la.  OONTIIACT  on  ONANT  NUMBERS  If  ipproprltie,  sotar 
tho  appllcabla  eutaber  of  tha  contract  or  great  under  which 
Ihw  report  area  writ! am 

th,  do,  h  Id.  PROJECT  NUMBERS  treat  tha  Rvrapriate 
military  department  Identification.  auoh  aa  pro|aet  number, 
a okp reject  aaabet,  ayntaw  aumhare,  lank  nutabor,  atm 


■wkprejoot  tautber,  ayatow  aumhare,  tank  nutabor,  atm 
Pa.  OWQlMATOR'e  REPORT  NUMBER(S)t  treat  the  oftt- 
dad  report  wamhar  by  which  tha  doeaamre  will  ba  Identified 
and  controlled  by  tha  originating  activity.  Thla  mwahar  mat 
be  attiqae  to  thla  report. 

*S.  OTHER  REPORT  RUMBER(g>!  U  tho  report  haa  baaa 
aaalgood  aay  atbar  report  nwrebara  (of tfrar  fry  tha  originator 
-or  by  lha  apaaaarj,  alao  aatar  tbia  mambarta). 

10.  AVAn.AMUrT/LOOTA'nOM  NOTICE*  tolar  aay  lion- 
Ua llama  an  father  iHaaamtaetlna  af  the  ropart,  .pthor  than  thorn 


(5)  "All  diatrlbuilon  of  thla  report  la  controlled  Qual¬ 
ified  DDC  naan  ah  all  raqueet  through 


If  tha  report  baa  baaa  fwnlohad  to  tha  Office  of  Technical 
•errtcea,  Dapartaaaat  of  Coanamco,  for  aalo  to  tha  public,  Indb- 
oaia  Udu  fact  and  aatar  the  prior,  U  known. 

1L  SUPPLEMENTARY  NOTES!  Uaa  for  additional  a >pl ana- 
lory  notea. 

IX  SPOftPORlNO  MILITARY  ACTIVITYl  Ed  or  the  'em.  of 
tho  dap  art  mental  project  offloa  or  laboratory  apoaaoring  (pay ' 
Ini  tor )  tha  reaaatoh  aad  development,  Include  address. 

IS.  ABtTRACTl  Inter  an  abatract  giving  a  brief  and  factual 
summary  af  the  document  Indicative  of  tha  report,  even  though 
It  may  alao  appoar  elaewhare  in  tha  body  of  tha  tachalca  I  re¬ 
port.  If  additional  apace  la  required,  a  continuation  aheat  ahall 
be  attached. 

!t  la  highly  daslrabla  that  the  abatract  of  claaelfled  re  porta 
be  uaeteeaMlad.  Each  paragraph  of  tha  abatract  ahall  and  with 
aa  Indication  of  tha  military  aaourlty  olaaalfleatlon  of  tha  in- 
formation  in  tho  paragraph,  repraeeated  aa  rr«).  (C).  (c),  or  (Uy 

Than  la  ao  limitation  oa  tho  teogth  of  tho  abatract.  How¬ 
ever,  the  auggaatad  length  la  from  ISO  to  229  words. 

14.  KEY  POEM  I  toy  wotdo  are  tachalcally  meaningful  toiute 
or  abort  phrases  that  cbarectarlaa  a  raport  and  may  ba  uaad  oa 
ladax  ootrios  for  oatologlog  tha  report,  lay  worda  muat  ba 
aalaotod  ao  Out  no  aaourlty  olaasiflcatioa  la  required.  Idsntl- 
flan,  aucb  oa  equipment  modal  designation,  trade  mum,  military 
ptojaat  coda  Same,  geographic  location,  may  bo  wad  no  key 
words  bat  will  be  followed  by  tm  Indication  of  technical  eon- 
taut.  Tbs  arraignment  of  liaka,  rulaa,  aad  walgfata  u  optional. 


